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PUBLISHER'S LETTER 


Corrosion problems 
can be minimised 


Ever thought about corrosion and how 
much it costs you each year? Most people, 
when they think about corrosion, think about 
rust in their car and that is serious enough. 
After all, rust is the main reason why most 
cars are finally pensioned off, at least in 
those Australian states where annual regis- 
tration inspections are required. 

But I am thinking of the problem of corro- 
sion in electronic and electrical installations. Perhaps the most glaring of 
these are involved in domestic TV antenna installations. At one time, a TV 
antenna installation could be expected to last 20 years or more but with 
more people doing their own installations, the antenna life might only be a 
few years and that amounts to a big waste of time and money. 

A large part of the problem now is that fixtures and fittings which used to 
be hot dip galvanised are now very lightly zinc plated or worse, cadmium 
plated and passivated. Steel fittings that are zinc plated have a blue-white 
shiny appearance while those that a cad-plated and passivated have a 
yellowy golden appearance. 

Now while cadmium plated and passivated steel may be OK for the 
chassis of electrical equipment used indoors it is pretty useless outdoors. In 
Coastal areas and areas with industrial fallout, such fittings will rust heavily 
within 12 months. Bright zinc plated fittings are not much better. 

The same can be said of screws, bolts and nuts which are zinc plated - 
they rust out quickly. 

This tendency to install cheap metal fittings is now very widespread, 
partly because many stores, particularly hardware stores and supermarkets, 
only stock the cheap rubbish. Have a look around your own home and where 
you work and note how many of the metal fixtures and fittings are rusting or 
corroded. You might be quite surprised at how things are deteriorating right 
before your eyes. Anodised or powder-coated aluminium fittings also often 
fare poorly in coastal districts and areas of high fallout and are also to be 
avoided. 

In the long run, it is much better to use steel fittings which are hot dip 
galvanised. And if you live within say, two or three kilometres of the coast, 
use only stainless steel. Stainless steel hardware is a lot more expensive but 
you will never have to replace it. When you consider how much corrosion 
there is in all the buildings across Australia, the cost runs into billions of 
dollars each year. With a little thought and slight extra initial cost, much of 
this can be avoided. 


Leo Simpson 
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COLOUR MONITOR 

New 12V DC-1A 6" colour 0 
monitor, no case, just the 

‘tube and driver PCBs, RGB inputs 
(some info might be available): $65 


‘SUPER BRIGHT BLUE LEDS 

BY FAR THE BRIGHTEST BLUE EVER 
OFFERED, super bright at 400mCd: 
$1.50 ea or 10 for $10 

5mm LEDS AT SUPER PRICES 
=1Cd red: 10 for $4 

a 300mCd green: $1.10 ea. or 10 for 
$7 (make white light by mixing the 
output of red green and blue) 
"3Cd red: $1.10 ea. or 10 for $7 
*3Cd yellow (small torch!) 
available in 3mm: 10 for $9 
"Super bright flashing LEDs: $1.50 
ea. or 10 for $10 

NEW semiconductors. 

™CA3140 — MOSFET I/P opamp: 5 
for $5 

"T1494 — switchmode power supply 
IC: 5 for $5 

*ЧЕ555 — timer IC: 10 for $5 
"1С17106 — LCD display driver: $5 
*С17107 — LED display driver: $5 
*IRFZ44 MOSFETS: 60V, 0.028 ohm 
onresistance, 50А: 10 for $3 
"8050 & CB550 transistor 20 for $5 


CALLER ID 

See the phone number of 

your incoming calls on an 
LCD screen while the phone is 
ringing. Has 80 call memory, dialler 
etc. Approved units should be 
available in October. Around $50! 


110V AC FANS 

New 4* fans: $8 

PIC IC PROGRAMMER 

Ready made, coming soon, email or 
fax for more information: $49 
CHARACTER DISPLAYS 

Back in stock late this month! 
Standard 32 x 4 character displays 
using Hitachi ICs. ON SPECIAL: $18. 


CCD IMAGE SENSOR 

High quality "Thomson" 

brand, 576x550 pixels 

with antiblooming, with full data but 
no circuit suggestions, usable 
response from 400 to 1100nm, 
3OdB S/N at 40 millHux, 2/3" 
optics compatible format: $35 


NEW COMPUTER CONTROLLED 
‘STEPPER MOTOR KIT 
Similar to our previous stepper motor 
kit but with improvements so larger 
motors can be driven more efficiently, 
with much reduced loading on the 
computer's parallel port, and 2.5KV 
optoisolation between the stepper 
driving circuit and the computer. 
Previous purchasers: contact us for a 
simple modification to greatly reduce 
the loading on the computer's parallel 
port. PCB and all on board 
Components kit plus software and 
information: $39 or with two M35 
motors: $49 
MINI TV STATION 
Make your own mini TV station with 
this metal cased, commercial 
transmitter with telescopic antenna. 
Dimensions 123 x 70 x 20mm, 12V 
Operation. Includes power switch, 
indicator LED, RCA audio and video 
connectors, twin RCA-RCA lead. Our 
32mm AUDIO PREAMPLIFIER kit with 
lectret microphone ($8), and a CCD 
amera completes the station. 
Transmitter: $30. When purchased 
with a CCD camera $20. Regulated 
10.4V.500mA plugpack to suit: $10 
12V - 2.5W SOLAR PANEL KIT 
Amorphous solar panel and glass 
backing: SPECIAL $20 ea, 4 for $60 


also 


BEST VALUE CCD CAMERA 

The best "value for money” CCD 
camera on the market! See us for a 
comparison to advertised cheaper 
models! We do not need to make you 
BEWARE! Tiny CCD camera, 0.1 lux, 
IR responsive, high resolution. This 
camera has a metal lens housing (not 
plastic) and performs better than 
many cheaper models. No surcharge 
for credit card orders! A pinhole lens 
version also available for the same 
price: $120 Yes, that's for just one 
camera and you don't need to be in а 
plan costing you thousands of dollars 
for quantity discounts: Just ring! 
SALES TAX EXEMPT PRICE FOR 
EITHER CAMERA: $99. For different 
lenses, ring us! 

Coming: A lower priced high quality 
standard or pinhole CCD camera. 
Quality product for under $100. 
Fax/ring or email for more info. 
COLOUR CCD CAMERA - NEW 

This high quality CCD camera is built 
over 3 boards which are joined with a 
flexible cable that can be folded into a 
Very compact camera. Head board: 
42x20.5mm, lens height 24mm. 
Main board: 42х42х9тт. Power 
board 42x20.5x8.8mm. SPECIAL 
Introductory price: $350, less with 
sales tax exemption. 

KITS FOR CCD CAMERA SECURITY 
New INTERFACE KIT FOR TIME LAPSE 
RECORDING: now has relay contact 
outputs! Can be directly connected to 
a VCR or via a leaming remote 
control: $25 for PCB and all onboard 
components, used PIR to suit: $42. 
"32mm 10 LED IR ILLUMINATOR 
new IR (880nm) LEDs have an output 
about equal to our old 42 LED IR 
illuminator: $14. 

*32mm AUDIO PREAMPLIFIER An $8 
kit that produces a ‘ine level’ signal 
from an electret microphone, connect 
the output to our: 

*UHF VIDEO TRANSMITTER ($30) or 
$20 when bought with the camera. for 
а complete Audio-Video link 

32mm AUDIO AMPLIFIER: An LM380 
based $9 audio power amplifier which 
can directly drive a speaker — needs 
the 32mm preamplifier. WHAT IS 
32mm? Ай boards are 32mm dia, so 
you can house these kits in a plastic 
32mm joiner: cheap plumbing part. 


BARGAIN ARGON LASER HEADS 
Cheapest way to get a BLUE-GREEN 
LASER beam! These used argons 
have around 30mW output (may need 
a licence), 6 mth guarantee. Power 
‘supply based on a transformer with 
'BOV Ф 2A and ЗУ @ 20A secondaries. 
Ring or email for more info. Head 
only: $250. 


LASER ENGINE 

Brand new complete laser 
engine as used in laser printers. 
Includes a polygon scanner motor 
with xtal controlled driver PCB, 
5mW/TBO0nm laser diode іп 
collimated housing mirrors /mirrors 
lenses etc. Information on making 
motor and laser operational 
included. Bargain at $35 


‘SmW/650nm LASER POINTER KIT 

YES, NEW 650nm kit. Very bright! 
Complete laser pointer that works from. 
3-4V DC. Includes 650nm/SmW laser 


diode, ^ new handheld сазе 
125x39x25mm, adjustable collimator| 
lens, PCB battery holder: (K35) $35 


AUDIO - VIDEO MONITOR 

2ch compact high res 5" screen B/W 
audio and video monitor. 12V DC 1A. 
Monitor and Gway mini input 
connector only: $125 


AMPLIFIER - PREAMP AND MORE 
A professional mostly SMD PCB with a 
5W amplifier based on a TDA1905 IC, 
and a separate audio preamp. We also 
include a prewired high quality 
unidirectional electret mic with wind 
fiter and mounting clip, a small 
Speaker and hook up info. Probably 
from a communications system. Great 
for many applications such as a two 
way intercom that doesn't require 
switching (needs 2). Less than the cost 
of the electret mic. $15 ea, 2 for $24. 


SOLAR REGULATOR 

Ref: EA Nov/Dec 94 (intelligent 
battery charger). Efficiently charge 
12-24V batteries from solar panels, 
but can also be used with simple car 
battery chargers to prevent 
overcharging. Very high efficiency due 
to MOSFET switch and Shottky diode. 
7.5A or 15A kit: $26/$29 (КО9) 
MASTHEAD AMPLIFIER KIT 

Our famous MARS based masthead 
amplifier. 2-section РСВ (so power 
supply section can be indoors) and 
components kit (KO3) $18. Suitable 
plugpack (PP2): $6 Weatherproof box: 
(HB4) $2.50, Box for power supply: 
(HB1) $2.50 Rabbitears antenna 
(RF2) $7 (MAR-6 available separately) 


PC POCKET SAMPLER KIT 

Data  logger/sampler, computer 
controlled chart recorder, slow speed 
scope. Incredible value value $30 
DISCO LASER LIGHT SHOW PACK 
The above 5mW/650nm kit plus our 
AUTOMATIC LASER LIGHT SHOW: $99 
650nm LASER POINTER SPECIAL 
Light weight 2 x AAA ретзіге pointer 
with 650nm laser, very bright: $55 
650nm LASER MODULE 

Our new module has a 650nm laser 
diode. Very bright! $60 

VISIBLE LASER DIODE MODULE. 
KIT - COMING SOON 

Same circuit as our "visible laser 
diode kit" but а smaller PCB (25 x 
50mm, WxD) that fits into tubing. 
650nm/SmW laser diode, 3V: $29 
NICAD CHARGER & DISCHARGER 
Professional, SMD, switch mode, 
assembled and tested NICAD battery 
charger/discharger РСВ assembly. 
For fastcharging 7.2V AA nicads. 
Basic info provided, plugpack not 
included. Bargain: $9 ea or 3 for $21. 
NICAD BATTERY SPECIAL 

New 1.2V-400mAh cells wired in 
packs of 6. Each pack has a thermal 
cut out switch, each cell is 16 x 45 x 
5mm, as used in mobile phones, 6 
packs (30 batteries): $10 


New, US made wands fitted with 
2.5m curly cord terminated in a 
Spin 240 DIN plug. Contains an 
optical sensor, visible red LED, a 
photo IC detector, and precision 
aspheric optics. Converts bar 
‘codes into a digital pulse train as 
it's manually swept across the bar 
code. Uses a sapphire tip, pot size 
O.19mm. Ореп collector 
TTL/CMOS compatible output, 
powered from 5V: $45 


S-STAGE IMAGE INTENSIFIER 
TUBES 

Back in stock. Make a high resolution 
night scope that works in starlight! 
Three tubes, the inverter kit and a 
suitable eyepiece. Housing and front 
lens not supplied: $250 


CHARACTER DISPLAYS 

Back in stock late this month! 
Standard 32 x 4 character displays 
using Hitachi ICs. SPECIAL: $18 


12V/7Ah GEL BATTERY BARGAIN 
Fresh stock 7Ah battery (150 x 95 x 
65mm, 2.7kg) and one gel/lead-acid 
battery charger: $33. 


One 20A motor speed 

controller kit (similar to SC 

- Jun 97) $18, plus two 
small new 12V DC motors (40mm 
dia, 40mm long) plus one used car 
‘windscreen wiper motor (has 
internal gear reduction) for: $32 


COMPUTER POWER SUPPLY 
Nes Complete РСВ 
assembly only. Size 45 x 
108 x 200mm. Switchable 
120/230V AC input. DC 

outputs: — «5V/6A, +12У/1А, 

-12V/1A, -5V/1A. Circuit provided, 

RU approval. Modern design. Mains 

input - not for the inexperienced! Ве 

quick: $16 ea or 4 for $86. 


VERY EFFICIENT WHITE 

LIGHT - LCD DISPLAY 

Brand new "second 

grade” (few missing pixels) Sharp 
640x480 LCD display (LM64P722) 
with a very efficient "state of the 
art” cold cathode BL fluorescent 
lamp (5mm dia, 150mm long) 
Which is very to remove! 
Produces useful white light at about 
13W AC input Lamp has a 
10,000hr life! Removing the display 
reveals a uniformly lit 150 x 
200mm backplane. Complete 
display plus BL inverter kit (needs 
12V/150mA): $15 Data sheets (11 
pages) for a similar display: $2. 


12V GEL BATTERY BARGAIN 
Guaranteed Panasonic '94 date 
code 12V gel batteries! New, 
2.3Ahr, 180 x 80 x 22mm, 0.67kg, 
as used in video equipment etc. 
$10 ea. That's a bargain but! Two 
batteries and an SLA charger: $251 


Have Disc 


Do you have an old hard disc drive 
lying in a cupboard somewhere, 
unused and unloved? Here’s a way to 
put it to good use for next to nothing 
and perhaps give you the flexibility 
you’ve always dreamed about! 


RECENT JAYCAR advertise- 

ment in SILICON CHIP caught 

our eye because it appeared 

that it might solve a couple of prob- 

lems we were having transporting very 

large files between two remote com- 
puters. And it did! 

But first, our problem. As you prob- 


ably re SILICON CHIP and its sis- 
ter magazine ZOOM are produced en- 


The “Mobile Rack” comes in two versions, one for IDE 
drives and the other for SCSI drives. It’s just the shot for 
transferring large amounts of data from one computer to 
another, or for taking a backup copy of valuable office 


data home with you at night. 
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By ROSS TESTER 


tirely on computer. The first time the 
printer sees any part of these maga- 
zines is as finished computer files. 
Unfortunately, those files, particularly 
a colour page, can easily be fifty mega- 
bytes (50Mb) or more. 

We have used a number of methods 
to transport these files to the printers. 
We've “modemed” them (is there such 
a word?) but that's really only feasible 


for relatively small files — large files 
simply take too much time. The most 
usual method is to copy the files to 
88Mb Syquest discs and to send these 
to the printer. However, after years of 
faithful service our Syquest drive was 
starting to become less than 10096 
reliable and, in any case, 88Mb is no 
longer really big enough. It needed 
replacement. 


Step 1: remove the faceplate covering a spare drive bay. 


But which way to go? Take a look at 
a typical computer products catalog 
and you'll see that a myriad of port- 
able storage devices is now available. 
Along with Syquest drives (themselves 
now available in at least four different 
configurations), there are high capac- 
ity floppies, magneto-optical drives, 
Zip drives, Jaz drives, Syjet drives 
and recordable CD-ROM drives (some 
now re-writable) — to name but a few. 
Would you believe that there’s even 
one called a Shark? 

Each has its own advantages and 
disadvantages. We'll look at a few. 

Zip drives are now quite popular. 
The discs are cheap but they only 
hold 100Mb — not much more than 
our old Syquest discs. The Jaz drive, 
the Zip's “big brother", is much better 
in this regard — up to a gigabyte per 
disc. However, the drives and discs 
are still relatively expensive and not, 
as yet, particularly common. And of 
course, both Zip and Jaz discs (like 
Syquests) can be erased by stray mag- 
netic fields — so that's a negative. 


High capacity (120Mb) floppy disc 
drives are now available. Backward- 
compatible with the old faithful but 
now-almost-useless 3.5-inch floppy 
disc, they will probably catch on but 
as yet they're almost unheard of. 
They're also pretty expensive (about 
$350 for the drive and $70 for the 
discs compared to about $40-$50 for a 
1.44Mb floppy drive and cents for the 
discs!). 

Magneto-optical drives looked like 
a pretty good bet for a while. Robust 
and unaffected by magnetic fields, the 
discs hold up to 640Mb but they are 
also expensive and much less com- 
mon than most other storage devices. 
Alas, we bought an MO drive some 
time ago but very few others did. It's 
an orphan! 

How about CD-ROM - both the 
recordable variety and the new re- 
recordable units? 

Yes, they're very attractively priced 
(the drives and the CDs themselves 
have dropped dramatically in price in 
the past year, perhaps due to supply 


Step 2: plug the data cable into the socket on the frame. 


and demand but just as likely because 
a new standard — DVD — has arrived). 
Of course, there is no problem in any- 
one else reading a CD because just 
about every PC made in the last cou- 
ple of years has a CD-ROM drive built 
in. CDs are also quite robust and unaf- 
fected by magnetic fields. 

Wealso purchased a CD-ROM writer 
and have used this very successfully. 
The one big drawback is time: you 
can't easily add files to a CD-ROM as 
youcan, say, to a hard disc ora Syquest 
disc. And where large amounts of data 
are involved, it can take more than an 
hour to test, write and verify the CD. 
Sometimes that's an hour we can't 
spare when the presses are waiting! 

So you can see, the decision is not 
atall simple. Or at least it wasn't until 
we spotted a rather interesting item in 
the aforementioned Jaycar advert. 


Mobile rack 

The item advertised was a "Mobile 
Rack", or removable hard disc carrier 
and frame for $39.95. As the name 
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don't have any spare power cables. 


Step 4: carefully s 


suggests, the device is designed to 
allow any standard size 3.5-inch or 
2.5-inch disc drive (half height or less), 
which would normally be mounted 
inside a computer, to be made remov- 
able. The frame comes in two types, 
one to suit standard IDE hard disc 
drives and the other to suit SCSI drives. 

There are two very obvious uses for 
such a device. The first is file security 
and we'll have more to say on this a 
little later. The second is to allow the 
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ide the frame into the drive bay. 


4 z 
i 


? | udi 
Step 3: plug a spare power cable into the power socket. Use a Y-adaptor if you 


computer's hard disc drive to be trans- 
ported from one computer to another, 
allowing files, programs and so on to 
be transported. Aha! Exactly what we 
were looking for! 

But did we really have to use one of 
the hard disc drives in our comput- 
ers? Why not another one altogether? 

Like most computer users, we have 
upgraded our hard disc drives many 
times as our needs increased (no, make 
that read as the programs we use de- 


manded!). What was a perfectly good 
hard disc drive a couple of years ago, 
with a capacity of 100Mb or 200Mb, 
has become today's paperweight. 

A quick search soon turned up a 
couple of old IDE hard discs sitting in 
the bottom drawer of a filing cabinet 
(mainly ‘cos no-one had the heart to 
throw out a perfectly good hard disc! 
But then again, I still have my first- 
ever 20Mb MFM drive in a cupboard 
at home. Call me a sentimentalist if 
you will). 

Anyway, we reasoned, what if we 
resurrected one of these IDE discs and 
used it one of these frames? For less 
than forty bucks, our problems could 
be solved. (Naturally, we would also 
have to convince our printers to make 
the same huge investment). 

Knowing only too well our file trans- 
fer problems, which of course were 
also their problems, they baulked at 
spending sucha princely sum for only 
a millisecond or two. And then our 
file transfer problems were over! 

Here’s how we did it, how they did 
it, and how you can do it too. Even if 
it's only to take work home at night 
that you should have finished during 
the day, this little device is a gem! 


Fitting the disc drive 


Before doing anything with the 
drawer, have a good look at your disc 
drive. Make a note of its type number 
and any information printed on it — 
especially such information as its size 
and the number of cylinders, heads, 
sectors, landing zones, precompress- 
ion and so on. 

If this information isn’t printed on 
your drive (and on many older drives 
it may not be), you will need to find it 
out — either from the manufacturer's 
data sheet which came with the drive, 
from the distributor, a friendly com- 
puter techie (who will probably have 
one of those handy programs which 
list hard disc drive parameters) or — if 
you have access to it - the manufactur- 
er's web site on the Internet. And while 
you're about it, you will also need to 
find out about the various jumper set- 
tings that are applicable to the drive. 

The jumpers are normally changed 
by moving a small header onto vari- 
ous sets of pins. These may be 
mounted on the disc drive PC board 
itself or they may be elsewhere on the 
drive. 

You may or may not need to change 
a jumper: if this is the only drive in 


your computer and you are simply 
making it portable, you won't have to 
bother. It would have been set as a 
"master" — keep it that way. 

However, if you are adding another 
IDE drive to your computer, it will 
probably need to be set as a "slave". 
Each drive brand and even types 
within a brand differ in the way this is 
done. 

Finally, if fitting a SCSI drive, you 
really do need to refer to the manufac- 
turer's data for the correct settings (see 
separate panel). 

Once the jumpers are selected or 
checked, put the drive aside for a mo- 
ment. 

Slide the drawer from the frame 
and remove its top and bottom metal 
covers. At first glance, there appears 
to be no easy way to do this because 
there are no screws but all you have to 
do is gently prise the cover off the 
drawer (even a fingernail will do it). 

Inside the drawer, you will find a 
little bag of screws, the front lock keys 
and a bag of silica gel which says “do 
not eat" (so don't — but remember to 
dispose of it where the littlies won't 
get at it either!). You will also see two 
cables — a flat ribbon data cable and a 
4-pin power cable. In 99.9% of circum- 
stances, they are the only connections 
needed. 

Connect the cables to the drive be- 
fore placing the drive into the drawer 
—it's much easier. You will note a red 
stripe along one edge of the data cable 
-this is pin 1 (usually, but not always, 
marked on the disc drive PC board). 
Tn nearly all cases, the drive will mount 
the right way up (ie, PC board to the 
bottom), with the data cable the right 
way around. 

Next, fit the power cable. It is usual 
for the red lead of the power cable to 
be closest to the red lead of the data 
cable; in any case, the plug and socket 
are keyed which make getting it the 
wrong way around quite difficult. 
(Note that we said difficult, not im- 
possible: forcing the cable in the wrong 
way around will have a briefly spec- 
tacular effect as your drive makes its 
way to hard disc heaven with a puff of 
smoke and that rather horrible smell 
of money burning!). 

Now ease your hard disc drive into 
the drawer. Older style half height 
drives are a tight fit, newer low profile 
drives are easier. Move the drive back- 
wards and forwards until its mount- 
ing holes line up with the mounting 


holes in the drawer. Using the screws 
supplied secure the drive to the 
drawer. 

Finally, pop the top and bottom cov- 
ers back on —and that part is finished. 


Mounting the carrier frame 

This step is virtually identical to 
fitting a standard hard disc drive to a 
PC. If you haven't done that before, 
the steps are as follows (obviously we 
don’t have to tell you to turn off your 
computer and remove its cover!): 

* Select a suitable drive bay. It will 


Step 5: secure the frame in the drive bay using the mounting screws supplied. 


need to accept a standard 5-25-inch 
half-height disc drive and it will need 
to be close enough to the first, or mas- 
ter, disc drive to connect to the second 
socket on the data cable. If you find 
your data cable has only one socket, 
you're up for a new data cable, Don't 
worry, they're cheap! Also note that 
either socket can be used for either 
hard disc drive, so if you have to swap 
the connector over to make it reach, 
no problem. 

* Remove the faceplate covering 
the chosen drive bay. This faceplate is 


Should you use an old hard disc drive? 


HILE WE HAVE talked about 
resurrecting an old drive, there 
are a few points to keep in mind. 
Old drives are quite possibly 
_ poorer performers than today's 
drives, so you might find that disc- 
intensive tasks take a little longer to 
do. However, we don't see that as 
too much of a problem. 
We've already mentioned possi- 
ble incompatibility problems. That's 
_ for you to discover all for yourself 
(lucky you!). 
The area of most concern is that 
the drive might be worn out (or close 
to it). With the price of hard discs 
today a tiny fraction of what they 
were a few years ago, you might 
find that itis a lesser risk to invest in 
anew drive, particularly if important 
information is to be stored on it. 


There are some real bargain drives 
around – one or two gigabyte drives 
for just a couple of hundred dollars 
or so! 

Having said that, there is still a 
case for using an old drive. If it spins 
up properly when it's turned on (ie, 
the bearings aren't shot), if it doesn' t 
report loads of bad sectors, if 
doesn't make a ghastly scratching 
sound when you turn it on or off (ie, 
the heads aren't contacting the disc 
surface), and if you can run Scandisk 
or Checkdisk and get a clean bill of 
health after the full surface scan, 
then go ahead and use it. 

Perhaps, though, there is even 
more of a case for updating your 
current drive to a new higher-capac- 
ity model and using the old one as 
the transportable! 
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Step 6: fit the disc drive to the drawer and fit the top and bottom covers. You 
can leave the covers off if they foul the drive — see text. 


Step 7: slide the drawer with the disc into the frame and push it all the way 
home so that it mates with the socket on the carrier. 


usually plastic (occasionally metal) 
and either pops out or has screws 
holding it in place. Sometimes, 
though, there is a metal plate which 
needs to be unscrewed or broken away 
from the main case (the latter is occa- 
sionally used on “tower” cases which 
have a separate, removable front 
panel). 

© Check to see if you have a spare 
power cable fitted with a large 4-pin 
white plastic plug. If you don't, you 
will need to buy a "Y" adaptor — a 
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power cable with a socket and two 
plugs. These are readily available but 
prices vary enormously. We normally 
pay about $5 for these but some stores 
have asked us, unsuccessfully of 
course, for $24.95 each! To fit this, 
simply remove the same type of power 
plug from some other device (eg, a 
floppy drive), plug this into the Y 
adaptor socket and push one of the 
plugs back into the device you just 
took it from. The other plug, natu- 
rally, goes to the mobile rack frame. 


* Carefully push the data cable 
socket onto its mating plug on the 
frame. Remember that the red stripe 
goes to pin 1 (clearly marked on the 
back of the frame). Check that you 
have the socket correctly mated other- 
wise the drive won't work. 

* Now it's time to slide the frame 
into its correct position in the drive 
bay, so that the front of the frame is 
flush with the front of the computer 
case or with other drives. Most drive 
bays have long slots in them to allow 
you to accurately position the frame. 
Install two screws on each side to 
hold itin place and nip the screws up 
firmly. It is important that you don't 
skimp on the screws here because the 
sides of the frame need to be held 
rigidly in position so that the drawer 
slides in and out properly. 

If your drive bay is the type that 
uses sliders which clip into place (as 
оп опе of our computers), you have no 
choice but to use them but these can 
cause a bit of a problem. The pressure 
of the spring clips causes the edges of 
the frame to flex inwards, making it 
difficult to fit the drawer. However, 
the drawer will slide in with a little 
jiggling and juggling! 

* Slide the drawer containing the 
disc drive into the bay to check that it 
fits correctly. If you find that it is too 
tight a fit, perhaps because you are 
using an older drive which is a tight 
fit in the drawer, it is perfectly accept- 
able to use the drive without its top 
and bottom covers. You might be sac- 
rificing a little disc protection when it 
is outside the computer but you will 
save the vertical space. The drive 
would probably be happier working 
without covers anyway — it would 
stay cooler, although the covers are 
well ventilated. 

* Make a final check to ensure you 
haven't dislodged any other cables — 
it’s very easy to do, particularly when. 
working in confined spaces and espe- 
cially so with easily removed cables 
such as on floppy drives. 


Setting up the drive 

If you are simply making the only 
drive in your machine removable then 
you won't have any setting-up to do, 
because electrically nothing's chang- 
ed. But if you're adding another drive, 
as we did, it's a slightly different story. 
And italso depends on the age of your 
computer. 

On a modern computer with a 


"Plug'n'Play" BIOS and Windows 95, 
you may find that the disc is auto 
detected when you turn the computer 
on. Watch the screen carefully before 
the Windows 95 sign-on screen ap- 
pears. 

Even if that doesn't work, many 
new computers have an option in the 
CMOS Setup to auto detect hard discs 
(see below). Try it! 

On an older computer (eg, a 486 or 
older), you're going to have to tell it 
that you've changed the disc by going 
into the CMOS setup just after you 
turn the machine on. With most ma- 
chines, you will probably get a mes- 
sage such as "Press DEL to enter setup" 
not too long after the machine is turned 
on. 
Even older machines such as 386s 
and earlier (what — you're still using 
one?) were not quite so standardised. 
Watch the screen or refer to your 
manual to see which keys you need to 
press to enter setup. Control +, Alt +, 
Control Escape and Alt Escape were 
often used but there were others! 

When you enter Setup you are usu- 
ally presented with a range of options. 
The one you want is typically the first 
one: “Standard CMOS Setup”. Press 
enter and next you will see a warning 
screen threatening you with mortal 
injuries if you dare to make any ad- 
justments. Ignore it! 

The next screen shows you what 
the computer believes is fitted — for 
example, a 3.5-inch "A" drive, a 5.5- 
inch "B" drive and a 980Mb "C" drive 
(hard disc) but with nothing listed for 
hard drive "D" (the new removable 
drive). You must manually change the 
"D" drive parameters to that of the 
hard disc you've just fitted. Where do 
you get those parameters? That's why 
we had you write them down before! 

Note that the arrow keys get you to 
where you want on the screen, while 
page up and page down modify the 
parameters. You will need to change 
drive *D" to a type 47, the option 
which allows you to manually enter 
parameters. 

Enter the parameters asked for, ex- 
cept for the size. Setup works this out 
for you and you should check this to 
confirm that you listed everything else 
correctly. This done, follow any in- 
structions on the screen to leave the 
setup area (you typically press the 
"Escape" key) and return to the open- 
ing CMOS setup screen. This time, 
select the option which writes the 


SC SI (pronounced as "scuzzi") 


stands for Small Com- 
puter Systems Interface and is a 
very popular method of connecting 
peripherals to a PC. Apart from its 
Speed (the latest SCSI disc drives 
are very fast), it has the advantage 
of being device independent — you 
can connect up to seven SCSI de- 
vices on the one cable without hav- 
ing to worry about what those de- 
vices are. 

You could have a scanner, tape 
backup, a hard disc or two, CD-ROM 
reader or writer and so on in the 
chain. As long as each device has its 
own unique identification, the sys- 
tem can cope with it. The devices 
can be internal or external and are 
simply “daisy chained” from one to 
the next. 

External devices have the luxury 
of being removable. As long as the 
cabling is properly terminated at ei- 
ther end, you can remove SCSI de- 
vices from the system at will. 

One advantage SCSI drives have 
over standard (IDE) drives is that itis 
very easy to assign new drive letters 
to the drives, particularly under Win- 
dows 95 and Windows NT. If you 
have a Plug'n'Play BIOS , your PC 
won't tie itself in knots when you 
remove an IDE drive. However, it 
can be mentally flexing, to say the 
least, to try to remember what drive 
is what because the operating sys- 
tem automatically assigns the next 
letter of the alphabet to the next 
drive it finds. 

With SCSI drives, though, you can 
change the drive letter to any letter 
of the alphabet (except, of course, 
those already is use). If you make 
your SCSI disc drive “Х”, for exam- 
ple, it will stay drive X. 

You setthe drive letter through the 


setup to CMOS memory (probably 
something like “Write to CMOS and 
exit”). 

You will need to reboot the compu- 
ter for the changes to take effect. Once 
done, check to see that everything 
works as intended. (If you enter the 
CMOS setup again, just for a “look- 
see”, you should find that “D” drive is 


Control Panel. To do this, double- 
click System, select Device Man- 
ager, click on the hard disc you want 
to change and check the “removable 
drive” box. The system will now al- 
low you to change the drive letter by 
entering the same (wanted) drive 
letter in the start and end reserved 
drive letter boxes. When you reboot, 
the drive will have that drive letter. 

That's one of the advantages. The 
downside is that most SCSI devices, 
especially hard disc drives, are sig- 
nificantly more expensive than equiv- 
alent IDE drives. 

One point to note about SCSI is 
that it requires proper termination: 
the devices on the ends of the chain 
need to be terminated, either physi- 
cally with a terminator or via a DIP 
switch on the device PC board (some 
devices may use software termina- 
tion). If they aren't terminated, op- 
eration is at best unreliable (usu- 
ally it won't work at all) and if the 
wrong devices are terminated, those 
following on the chain have little 
chance of working. 

Just remember that the SCSI con- 
troller card is itself a SCSI device 
and if it is at the end of the SCSI 
cable (eg, if you have all internal or 
all external SCSI devices), it must 
be terminated just like the SCSI de- 
vice at the other end of the cable. If 
you have a mixture of internal and 
external SCSI devices, the card is 
simply another SCSI device on the 
cable and must not be terminated. 

SCSI devices have a reputation 
(only partially deserved) for requir- 
ing more setting up than, say, IDE 
disc drives. Typically, a SCSI con- 
troller card needs to be fitted and 
drivers loaded to run that card. Once 
installed, though, a SCSI system is 
very reliable and easy to use. 


now listed. You can then exit the 
CMOS setup without changing any- 
thing by selecting the “Do Not Write 
to CMOS and Exit” option. It sounds 
like double dutch but that’s the one 
you want). 


What if it doesn’t work? 
Woops! Something’s wrong — an er- 
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normally r run | 
. discs. Two SET in the normal 


ror message such as “HDD or control- 
ler failure” usually means that the 
parameters are incorrect or that the 
cable or jumper is wrong, Try going 
back into the CMOS Setup and telling 
the computer you don’t have a “D” 
drive and see if that removes the error 
message. If it does, you have a prob- 
lem with the drive. Check its connec- 
tions or jumpers and if these are OK, 
check the drive parameters. 

If you don't get any joy, tell CMOS 
you have no hard disc drives and try 
booting from a bootable floppy - just 
to start eliminating possibilities. You 
might have accidentally dislodged the 
floppy disc cable for example, or re- 
placed the cable incorrectly if you 
had to temporarily remove it. 

If your computer used to work with 
one hard disc but now doesn’t work 
with two, restore it to what it was (ie, 
disconnect the new drive) and try boot- 
ing again. If it doesn't work, the 
chances are pretty good that you have 
dislodged a cable. 

Go back over all the cables and the 
changes you've made — a common 
fault is when power cables are not 
pushed in far enough, especially a 
plug and socket (eg, the "Y" adaptor). 
Systematically eliminate possibilities 
and you should find the fault. 

Ifa known good drive simply refuses 
to work, you could have incompat- 
ibility problems. This mainly occurs 
with older drives. There have been 
many cases when a drive will not 
work with a certain model (or models) 
of another brand and yet will work 
with other models or brands. 


10 SILICON CHIP 


м IDE CD-ROM driver. They cos! 


Primary Slave OR the S 
Master. Note that most CD- 
drives these days are also an IDE 
device and may take the place of a 
hard disc drive. They are jumpered 
as master or slave in exactly the 
same way as a hard disc. 

If you have an older machine ап 
wish to run two disc drives anda | 
-ROM drive, the easiest jay to 
to buy a sound card v 


little. (from about $50) and gi 
sound capability as well as freeing 


ир one of your IDE ports. E Ds 


In some cases, a drive combination 
might not work on one computer but 
the same setup will work fine on an- 
other computer, Fortunately, disc drive 
incompatibilites are fairly rare these 
days but it can occasionally be a prob- 
lem if using an old drive! 


What if you want to use 
the computer and the drive 
is elsewhere? 

In a modern computer, this won't 
matter unless, of course, the drive is 
the only one in which case you're up 
the proverbial creek! Yes, it will prob- 
ably give you an error message saying 
that the drive is not there — just say 
thank you very much and keep work- 
ing! 

Inthe case of computers which auto 
detect, it will auto detect that there is 
nothing there and continue on its 
merry way. Next time you plug the 
drive in, it will auto detect that it is 
back again (naturally, you’d never 
think ofremoving or inserting the drive 
with the computer power on, would 
you?). 

Note that these comments only ap- 
ply if the disc drive is the same type, 


master or slave, on both computers. If 
you want to change from being a mas- 
ter drive on one computer to a slave 
drive on another, you will almost defi- 
nitely have to change the jumper to 
suit. 


Security 

Using the mobile rack also has ma- 
jor pluses as far as security of informa- 
tion is concerned. If you handle sensi- 
tive or valuable information, you 
would be aware of the problems in 
ensuring that only your eyes see it! 
Even worse, industrial espionage is 
on the increase and we've all heard 
the horror stories about hackers get- 
ting in to company information. 

With the Mobile Rack, when you go 
home at night, the whole hard disc 
can go home with you. No-one, not 
even the world's best hacker, can open 
up your files if they aren't there! 

Even if you don't have this type of 
problem, you should have a backup 
copy of your company data off site. 
The mobile rack makes it delightfully 
simple because as far as the computer 
is concerned, the hard disc it contains 
is just that — another hard disc that 
can be copied to. When the backup is 
done you simply remove it for safe 
storage. 

Looking at the other side of the coin 
fora moment, what about the security 
ofthe hard disc itself? Doesn't making 
it removable make it easier to steal? 
Thankfully, the makers of the mobile 
rack are one step ahead: they've in- 
cluded a keyed lock which holds the 
frame (and therefore the disc drive) 
firmly in place. To remove, simply 
turn the key and withdraw it. 

Be warned, though — just like all 
those millions of disc boxes out there 
which secretaries around the world 
dutifully lock up each night, it would 
appear that one key fits all. So if you 
have a really determined thief. . . 
(nah, forget it: if he’s that determined 
he'd simply knock off the whole damn 
computer, anyway!). sc 


Understanding. 
Telephone 
Electronics 


Understanding 

Telephone Electronics 

By Stephen J. Bigelow. 

Third edition published 1997 by 
Butterworth-Heinemann. 

This is a very useful text for anyone 
Wanting to become familiar with the 
basics of telephone technology. The 10 
chapters explore telephone fundamen- 
tals, speech signal processing, 
telephone line interfacing, tone and 
pulse generation, ringers, digital 
transmission techniques (modems & 
fax machines) and much more. Ideal 
for students. 367 pages, in soft cover 
at $49.95 (please note price rise). 


Newnes Guide 
to Satellite TV 

Installation, Reception & Repair. By 
Derek J. Stephenson, First published 
1991, reprinted 1994 (3rd edition). 
This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage of 
the subject is extensive, without 
excessive theory or mathematics. 371 
pages, in hard cover at $55.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV and 
video technology. 382 pages, in 
paperback, at $39.95. 
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Audio 
pact Disc 
hnology 


Servicing Personal 

Computers 

By Michael Tooley. First published 
1985. 4th edition 1994. 

Computers are prone to failure from a 
number of common causes & some 
that are not so common. This book sets 
out the principles & practice of 
computer servicing (including disc 
drives, printers & monitors), describes 
some of the latest software diagnostic 
routines & includes program listings. 
387 pages in hard cover at $59.95. 


The Art of Linear 
Electronics 
» El Linsley Hood. Published. 


This is a practical handbook from one 
of the world's most prolific audio 
designers, with many of his designs 
having been published in English 
technical magazines over the years. A 
great many practical circuits are 
featured ~ a must for anyone interested 
in audio design. 336 pages, in 
Paperback at $49.95. 


Digital Audio & Compact Disc 
Technology 

Produced by the Sony Service Centre 
(Europe). 3rd edition, published 1995. 
Prepared by Sony's technical staff, this 
is the best book on compact disc 
technology that we have ever come 
across. It covers digital audio in depth, 
including PCM adapters, the Video8 
PCM format and R-DAT. If you want to 


SURFACE 
MOUNT 
INOLOGY 


understand digital audio, you need this 
reference book. 305 pages, in 
paperback at $59.00. 


Power Electronics 

Handbook 

Components, Circuits & Applications, 
by F. F. Mazda. Published 1990. 
Previously a neglected field, power 
electronics has come into its own, 
particulariy in the areas of traction and 
electric vehicles. F. F. Mazda 

is an acknowledged authority on the 
subject and he writes mainly on the 
many uses of thyristors & Triacs in 
single and three phase circuits. 417 
pages, in soft cover at $59.95. 


Surface Mount Technology 
By Rudolph Strauss. First published 
1994. 

This book will provide informative 
reading for anyone considering the 
assembly of PC boards with surface 
mounted devices. Includes chapters on 
wave soldering, reflow soldering, 
component placement, cleaning & 
quality control. 361 pages, in hard 
cover at $99.00. 


Radio Frequency 
Transistors 

Principles & Practical Applications, 
Ву Norm Dye & Helge Granberg. 
Published 1993. 

This book strips away the mysteries of 
RF circuit design. Written by two 
Motorola engineers, it looks at RF 


Silicon Chip Bookshop 


ansistors 


transistor fundamentals before moving 
on to specific design examples; eg, 
amplifiers, oscillators and pulsed 
power systems. Also included are 
Chapters on filtering, impedance 
matching & CAD. 235 pages, in hard 
cover at $85.00. 


Electronics Engineer's 
Reference Book 

Edited by F. F. Mazda. First published 
1989. 6th edition. 

This just has to be the best reference 
book avallable for electronics engineers. 
Provides expert coverage of all aspects 
of electronics in five parts: techniques, 
physical phenomena, material & 
components, electronic design, and 
applications. The sixth edition has been 
expanded to include chapters on 
surface mount technology, hardware & 
software design, semi-custom 
electronics & data communications. 63 
chapters, soft cover at $115.00. 


Audio Electronics 
zi Linsley Hood. Published. 
1995. 


This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment, Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
measurement, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $52.95, 
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Clear Style Zippy Boxes eog _ "i 
Your projects will look cool in these! E E EH 
UB3 Style à 
Measures 41 x 68x 130mm 2953 тты i А 
UBS Style $385 1 
Measures 28 х 54 x 83mm Н 2955 

Experimental Solenoid Rectangular LED 


Holders 


* Adda professional touch 
to your projects 

+ Suit 5mm rectangular LED's. 

* Simply clips on. 

* Size 2mm x Smm. 


Packet of 10 bd 5 2 


Great for modelling hobbyists, experimenters, 
students etc. Use for switching model railway 

tracks and more - the applications are endless! 
A great way to learn about solenoids. 

+ Voltage range: 12VDC- 24У] 
* Current: 75mA 

* Rewind coil to suit youre 


‘own applications. нз сј җа #2 => 
P9012 
меи F ge 
Save Over 20% 5] 95 dira 


DSE Freeze Spray 250g 
Instantly cools small components 

for detecting faulty joints etc. 

N 1190 


DSE Air Jet Spray 250g 


+ deal for the removal 

of dust and lint from all electricals 
+ Leaves no residue or condensation. 
N 1195 


Thermostat Switches 
240VAC 6A, 60° C 


Strobe Capacitor 


* Ideal for circuits where 

it protector heavy discharge ; 
"U" shaped tags. 1224 ^ bm eem [i 
Normally open. $35 0 * internal discharge A 
Р 8250 resistor. И 
6A 80°C Circuit + Non polarised m 
protector "T" shaped tags * 7.QuF 250VAC. 
Normally closed Р 8260 R 2857 


PCB Bubble Etching Tank 


995 
* High quality PCB etching tank ideal for — P 49? 
PCBs up to 20 x 25cm in size. 
* Includes simple PCB clips for easy handling. 
+ Suitable for etching single and double sided PCBs. 
* Can be used with an optional Air Pump and Heater 
(not supplied) for faster and more efficient etching. 
N 5988 


Air Pump 


To suit PCB bubble eching tank. President 1713 
3000. Makes etching faster and more efficient. (au 
m 510 
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WHERE DO YOU GO FOR 
ELECTRIFYING BARGAINS? 


Velcro Colour 
Cable Strap 


* Now you can colour code all your cables! 
• Use them over and over again. 
* 25mm x 200mm Pkt 10 95 
не 512 


20pc Bit Set 
& Ratchet Driver 


5 Consists of a ratchet driver handle, 
magnetised bit holder and 20 various bits 

* Comes in a handy storage case 

* Bits include flat blade (3, 4, 5, 6mm), 
Phillips (No 4, 5, 6), Hex (Nos 4, 5, 6), 
1/4" shaft adaptor and Hex nut 


sockets (5, 6, 7, 8, 9, 10, 11, gna 


13mm). 
T4502 
32pc Security Bit Set 

An incredibly handy bit set for use with 
equipment using security screws. 
Bits include Torx set bits (6, 8, 10), 
security Hex bits (2, 2.5, 3, 4, 5, 
6mm), Tri-wing bits (1, 2, 3, 4), 
security Hex bits (5/64, 3/32, 7/64, 
1/8, 9/64, 5/32"), spanner pin drive 
bits (4, 6, 8, 10mm) and a magnetised 
bit holder. 
Comes in a soft plastic case. 9 9 
T4506 


Hon Super Drill Set 

* Lightweight & ideal for drilling, 
engraving, routing, shaping, sanding 

or milling. 

Strong 12У DC motor. 

Quick change chuck for easy attachment 
of various size bit 
Includes 5 high speed drill bits, 5 brass. 
collets (for 0.5, 1.0, 1.5, 2.4 & 3.0mm 
bits), 4 grindstones with arbour and 

1 cutting disc/grinding wheel. 
Complete with 240V mains plugpack 
T4761 


Rubber Magnet Sheet 


150mm x 80mm (0.8mm thick) 
Can be cut to any shape or size. 
Attach to your fridge, magnetic 
boots etc. 

Adhesive backing for sticking to 
small tools, templates, small 
clocksitimers etc. 

* Great for hobbies, arts/crafts, 


schools etc. H 6030 шй ИЛ 


WE’RE THE PLACE TO GO 


FOR GREAT NEW KITS! 


Monster 500W Mono block Power Amplifier 


* Ideal for musical instruments and PA work. Use 2 for a stereo set-up 


* Output Power: 

* Music Power: 
Frequency Response: "0398 @ 20Hz & 20kHz 

* Input sensitivity: 

* Harmonic distortion: Typically less than .01% 

© Signal-to-noise ratio: | 17dB unweighted 

(20Hz - 20kHz); 1224В A-weighted 

Thermal cut-out 

‘Overload protection 

* DC offset adjustment 

Fan cooled 

Power source required: 240 volts AC 


Direct Link is equipped with 


drink a тошу 
c delivery direct to your door. 


PHONE 1300 366 644 to reserve your order 


o 9 
500W RMS into 4 ohms (278W into 8 ohms) Мү A 
590W into 4 ohms (315W into 8 ohms) 


Stock due end of October ‘97 


1.43У RMS (for full power into 8 ohms) 


LOOK! This is what you get with this Dick Smith Electronics Kit: 


Ali specified components 


PCB's & Hardware Delivered 
М Drilled and tapped heatsinks to your 99 
120mm cooling fan DOOR! $ 


Large 10,000 uF 100V fiter capacitors 
Toroidal transformer 

Pre-punched, powder coated case 
Deluxe front panel 


FLY nugiSep/Oct '97 


Due to the size, weight and split packaging of this kit, it is only available by mail order. 


We will deliver the complete kit direct to you at no extra charge! (Del 


K 5582 


EOS 

T.E.N.S. Massager 99 $ 

* Now you can alleviate pain electronically with 
this Transcutaneous Electrical Neural Stimulation 
(TENS) unit 

• А device which passes pulses of electrical current 
through the skin via electrodes to simulate the 
nerves below 

© Features variable output voltage, pulse width, pulse 
rate with continuous and intermittent operation 

• Frequency output - 2 to 220Hz 

* Power source req: 6 volts 
DC (4 x 'AA' celis) 
Supplied with components, 
hardware, PCB, case & front 
panel label (Electrodes are 
‘optional & can be obtained 
from most Chemists) 

K 3702 


Availability: Our kits consist of many different parts from numero 


obiaining all 


sometimes problems can arise 
t hesitat 


to check beforehand, plea 


ry Australia only) 


Surveillance Camera V Y 

© Suitable for surveillance or monitoring use 

* Based on miniature black and white CCD 
(charge coupled device) camera 

* RF modulator to allow use of TV receiver 
as monitor 

© inbuilt infra-red light source for night viewing 

© Built-in electret microphone 
for sound pick-up 

* Power source required 
12 voles DC 

* Supplied with components, 
hardware, camera module, 
video modulator, I2 volt 
power adaptor, PCB and 
pre-punched, screened 
front panel 

K 5416 
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Digital Tachometer 


* Accurately determines the RPM of 
your car engine/machine 

* 5 digit display 

• Displays with a 1 RPM resolution 

* Presettable digital multiplier for calibration 

* Supplied complete with components, hardware, 
PCB, case and pre-punched screened front panel 

* Facility for last digit to be locked on " 

* Display can be dimmed for night time use 

* Leading "0" blanking 

* Power source required: 
12 volts DC 

* 025 second update 


Kn) т RELEASE 
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Active Shortwave Antenna 


* Compact and easy-to-construet ыз, 

* Covers 49 to 13 metre shortwave bands YY 

* Incorporates a tuned circuit for improved 
selectivity and image rejection 

* Power source required: 9 volt battery 

* Supplied with componens, hardvare including. 
telescopic antenna, PCB, case and pre-punched 
and screened front panel 

K 6104 


TV Pattern 999m 
Generator 


* Generates high quality colour bars 

* Produces Dot, Crosshatch & Circle, Checkerboard, 
Red Rastor, White Rastor, Colour Bars and 
Greyscale patterns correctly centred on screen 
Direct video plus RF video modulator output 

Audio input for video modulator (to test sound) 

* Patterns and sync stored on ROM with option 

то change patterns 

Power source req: 240VAC 

With components, hardware, PCB, video modulator, 
EPROM, case and pre-punched screened front panel, 
K 7380 
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nd are satisfied as to their ability to supply, 


lability may be delayed. Rainchecks are available, however if you'd like 


SECURE YOURSELF 
AND SAVE $$$ 
Security Door Intercom 


Apple Nightspy Night Viewer You'll be able to find out who 

Now you can see all those critters at night - and check if they're is at the door before you open it. 
hanging off your antennas! [ts the ideal security night viewer for Simple to instal, uses a 2 wire system. 
hobbyists, widlfe watchers, astronomers and anyone who wants Supplied with 10 metres of cable. 

to find their boat mooring at night! Requires either 4 x AA batteries or 

* Features built-in infrared llumimator. = a DC Power Adaptor (not supplied) 
* Light Amplification: 7000 X . 1500 


+ Special Tube Protection Sensor to Eliminate Over Exposure 

* Comes Complete With a Carry Case 18190 
Riko Central Door 

Locking System 

Converts standard door locks. 


Allows you to lock and unlock all 
doors from the driver's door. 

Can be connected to most 

Car Alarms and Engine Immobilisers. 
to allow keyless entry to your vehicle. 
Lsa 


Keypad Vehicle Immobiliser 
Backlit Keypad. 

System will arm automatically 

after 15 seconds. 

LED starts flashing to indicate arming. 
4 digit personal security code (preset). 


HPM Night Light 

If youre the sort of hobbyist with 
equipment spilling out of the workshop 
and leading to your bedroom then this 
night light will ensure you don't trip 
over any wires! Plugs into mains. 


Great low price. * Includes wiring harness, relay and 
M7254 relay socket. 
L 5455 


Mini Weather Station 
Measures temperatures from 
О'С to 50°C, with 

min/max memory. 

Clock with alarm. 

Weather forecast icons. 
Electroluminescent backlight 
for night viewing. 

Uses 4 x "AAA" batteries. 

D 348 


Arlec Auto Night 


Light NL900 

With Photoelectric Eye so it 
switches on at dusk! Cool! 
M7516 


Glowlite Illuminated 
Numbering System 


HPM IEC Surge 
Protection Lead 


Visible 20m away day or night. 
Automatically switches on at dusk. 
Helps visitors, emergency services, taxis 


* 2m IEC power lead with 
built-in MOV for surge protection. 
* Compact, side entry plug. 


* Ideal for computers or other 
equipment with IEC inlets. 
M7166 


and home deliveries find your premises. 
No wiring, easy installation. 

Operates up to 12 months on 

2x D batteries (not supplied). L 5950 
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TEST US ON OUR GREAT 


RANGE & LOW PRICES 


The CRO call is out! Come in today for some great deals. 


With Component Tester! 


60 MHz Dual Timebase CRO 


An essential tool for anyone working on CB radios, 

high frequency transceivers and high speed computers. 

+ Compare portions of а signal at two 
different sweep speeds. 

^ йшегїгее triggering of delay sweeps & front panel 
adjustable trace rotation. 

5 Find the trace on the screen at the touch of a button. 

* Additionally you can test capacitors, inductors, diodes, 
transistors, zeners, etc easly and quickly. 

* Compete with two probes. Q 1806 


Our Meters pass the Test! 


3999 Count Digital Multimeter 


* Large 3.75 digit (3999) LCD with pop-out stand 
* Auto-polriy + Capacivoridiodelransistor test 
* Logic circuit test and peak reading hold 

* Frequency measurement (up to 4MHz) 
* Continuity test 

* Soft carry case and test leads 

Ranges: 

DCV: 400т\. Av, 40V, 400V, 1000V 

ACV: 40V, 4V, 40V, 400V, 750V 

DC Current: 40mA, 400mA, 10A 

AC Current: 40mA, 400mA, 10A 
Resistance: 400, 4K, 40K, 400K, 4M, 

40M, 400M ohms 

‘Trans. Check: hFE(NPN/PNP) 
Capacitance: nf 40nf 400nf, uf 40uF 
Freq, Measure: Auto-ranging 

AKAMHz (4 scales) 

Logic Measure: TTL type. 

Qs 


NEW ZEALAND: 
FAX: 


(No Stamp Required) 


NSW * Albury 6021 8399» Bankstown S 
7299 + Campbelltown 4627 2199 + Chatswood 941 | 
+ Liverpool 9600 9888 * Maitland 4933 7866 * Mira 
9689 2188. Railway Square 9211 3777 + Pe 
* Belconnen 6253 1785 + Fyshwick 6280 4944 + 


3639 0396 * Niddrie 9379 7444 А 
3282 6200 » Br 


* STORES IN RED ARE OPEN SUNDAYS. 


3.75/4.75 Digital Multimeter 


A high quality meter, designed with safety in mind. 
Perfect for all those important, costly projects. 


PHONE FAX AND MAIL ORDERS 
PHONE: WITHIN AUSTRALIA: 1300 366 644 (sal Gi Charee) 
(09) 488 2198 or (09) 488 2135 
(02) 9395 1155 within Australia and (4612) 9395 1155 from outside Australia. 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, PO Bex 321, North Ryde NSW 2113 


DICK SMITH ELECTRONICS, Mail Order Divison, 
Private Bag 102-903 North Shore Май Centre, Aucland 


Excludes packaging and postage. All major Credit Cards accepted. 
14 Day Money Back Guaranteed if NOT completely satisfied (software excluded) 


* Brighton 9592 2366 « Frankston 9783 9144 » Geelong 5223 2711 = Highs 


Dual Timebase 20MHz CRO 
Look at these: 
20 MHz CRO көе NEM D EE 
ROTE E GONE сене ts 5 E E 
* Dual trace, dual trigger CRO with a fully z ea A 
^ кйшайа имер te (и 20 ee. + Emi ed "race rot 
= Fully adjustable sensitivity and advanced triggering capabilities, 
* Switch selectable X-Y operation сакото сарае ена 
+ Selectable trigger modes, АСТУ H/TV V. SORES Cr айы 
capacitors, inductors, transistors, 
trigger coupling diodes, zeners, etc. 


* Frone-panel variable trace rotation & sweep 
rate from IOnSIDIV to ISIDIV. 
* Complete with 2 probes. Q 1802 


Fast 4000 count digital display updates . 
5 times per sec 

10 times high resolution 
40,000 count display mode 
updates 1.25 times per sec 
Dual display mode allows 
you to simultaneously view 
frequency along with other 
functions. 

Diode Test 

Relative modes. 

Conductance mode. 

Hold and memory functions 
Fast, audible continuity check 
Fast, analogue bar graph. 
Superior AC noise 
rejection. Q 1565 


Gigi 


Visit our web site at 
http://www.dse.com.au 


Q 1436 


DIC 


This magazine is now 
on sale at all of our 
New Zealand stores! 
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Digital Thermometer 


A compact, handheld digital thermometer 
ideal for medical applications or home first aid. 


Digital LCD 
Data Hold & Max Hold 
K-Type thermocouple 
supplied: 4 foot, teflon tape 
insulated to 260° C. 

Range: -50 to 1,3007 С 
Resolution: 0.1 or 1° С 
Output mv)" C 
Accuracy: -50 to 1,000 °C: 
+. (03% rdg + 1°C) 

1,000 to 1,300" C: +/- 
(05% rdg + 1° C) - (for 
operating temperatures, 

of 18 to 28 C) 

Probe Accuracy: +/- 22° C 
or +/- 0.75% of reading 
(whichever is greater) 


MITH 
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Tamworth 6766 1711 * Wollongong 4228 3800 ACT 


5-Digit 
Tachometer 


You asked for it and here it is: a highly 
flexible tachometer circuit that should 
cope with virtually any engine or rotating 
machinery. It has a crystal timebase and 
a resolution of one revolution per minute 


(1 rpm). 


Let's face it, everyone loves those 
large tachometers with 270 degree 
movements. There is a strong tempta- 
tion to make the needle sweep around 
the dial as you push down on the GO 
pedal. 

But while they look the part, tradi- 
tional analog tachometers are not par- 
ticularly accurate and have a very poor 
resolution which means that you can’t 
precisely measure a particular engine 
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speed such as 1450 rpm. For this rea- 
son, they cannot be used for accu- 
rately tuning an engine for correct 
mixture (done by adjusting for maxi- 
mum idle speed) or procedures like 
setting the throttle switch for EFI en- 
gines. 

So there is a need for a digital tacho 
with much greater accuracy and reso- 
lution. 

Our new digital tachometer is 


m 5-digit readout 
= 1rpm resolution 
B crystal timebase 
"| presettable di 

for calibration 
W 0.25 secong update 


m facili i 
E E forlast. digitto be locked 


igital multiplier 


m display can be di 
night ime use "med for 


m leading zero blanking 


mounted in a relatively large low pro- 
file case, measuring 225mm wide, 
165mm deep and 40mm high. This is 
not the sort of project which could be 
easily integrated into your car's dash 


board unless the small PC board with 
the 7-segment displays is mounted 
separately. But we're getting way 
ahead of ourselves... 

Why such a large case? The answer 
is that a 5-digit tachometer is quite 
complex and no off-the-shelf ICs will 
do the job required. A custom micro- 
processor could but our previous ex- 
perience with these sorts of projects 
indicates that our readers much pre- 
fer circuits with readily available ICs. 

Just to give an example of an IC that 
is relatively available and could do 
most of the job, consider the National 
Semiconductor 74C926. This is a 4- 
digit counter with a multiplexed dis- 
play. But we need five digits (or rathe: 
you the readers, appear to want five 
digits) and the 74C926 does not have 
leading zero blanking. A tachometer 
without leading zero blanking looks 
pretty silly so that rules the 74C926 
Out of the picture. Sure, we could 
have added in leading zero blanking 
but then the advantages of a single 
chip 4-digit counter go out the win- 
dow. 

So we have ended up with a rela- 
tively large PC board with quite a few 
ICs on it. Er, just how many are there? 
Well, 16 to be precise, not counting 
the 3-terminal regulator. But all the 
ICs are cheap and readily available. 


Above: this close-up view shows the board assembly mounted in the case before 
the front panel is fitted. Take care to ensure that the 7-segment LED displays are 
mounted correctly (decimal points to bottom right). 


OK, so we've been up-front about 
the size ofthe 5-Digit Tachometer and 
all its ICs, let's describe its features. 


Features 


The SILICON CHIP 5-Digit Tacho- 
meter will accurately read the revs of 
an engine or any rotating shaft with a 


resolution of 1 rpm and it will read 
high shaft speeds up to 60,000 rpm. 
The accuracy is a function of the crys- 
tal controlled timebase and the usual 
counter accuracy of +1 digit. For ex- 
ample, a reading of 12,000 rpm would 
have an accuracy of +1 rpm plus the 
timebase accuracy of say, less than 50 


Fig.1: the block diagram of the 5-Digit Tachometer. The main 
feature is the use of a phase lock loop and a programmable 
divider to frequency multiply the input signal. 
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Fig.2 (left): the tachometer uses five 
decade counters to provide a 5-digit 
display. The diode OR gates provide 
leading zero blanking for the four 
most significant digits. 


parts per million, which is negligible 
in this application, 

Making a tachometer to suit a wide 
range of engines is a real problem 
because you have to cater for so many 
cylinder, coil and 2-stroke/4-stroke 
combinations. Just to give you an idea 
of the complexity involved, we have 
had to cater for 1, 2, 3, 4, 5, 6, 8, 10 and 
12-cylinder engines with single and 
multi-ignition coil combinations and 
2-stroke and 4-stroke engines. Doubt- 
less there'll be some engines we have 
omitted but we can't think of any. 

Catering for all these possibilities is 
provided by DIP switches and two 
links on the PC board. 

The new tacho's input circuitry can 
accept high voltage from the primary 
winding of an ignition coil or small 
signals from a shaft position sensor or 
engine management tachometer out- 
put. And if you have a TAI or CDI 
system, you would also feed the low- 
voltage signal from the points, Hall 
effect sensor or reluctor pickup to the 
low-signal input. 

The tachometer can also be set to 
allow for one pulse per shaft revolu- 
tion to a maximum of 60. The rpm 
measurement update time is one quar- 
ter of a second so there will be a new 
reading four times each second. 

In cases where the machine or en- 
gine rotation is not stable, the last 
display digit can fluctuate widely 
which makes it difficult to take a sen- 
sible reading. To cope with this situa- 
tion, we have provided a facility to 
lock the last digit to 0 if required. In 
this case the reading resolution will 
be reduced to 10 rpm. 


Frequency multiplication 
Measuring shaft rpm with a high 
resolution can be difficult since most 
motors rotate rather slowly, in elec- 
tronic terms. For example, a shaft turn- 
ing at 1000 rpm with one trigger pulse 
per revolution will provide a signal 
frequency of 1000/60 Hz or 16.67Hz 
to the tachometer. A normal frequency 
counter circuit with a 1-second count 
period will simply display a reading 
of 16 or 17. This is equivalent to 1Hz 
or only 60 rpm resolution. If it was to 


OCTOBER 1997 19 
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Ch1 Freq 
10.05 H2 
j Low signal 

amplitude 


Ch2 Freq 
100.1 H2 
Low signal 
amplitude 


Ref1 Freq 
10.1 Hz 
Low signal 
amplitude 


Ref2 RMS 
407.5mV 


неее} 


Fig.3: these oscilloscope waveforms show the frequency multiplier action of the 
PLL (IC2). At top (Ch1) is the input waveform at pin 14. Ch2 is the VCO output 
while the Refi waveform is the comparator input at pin 3. Note that the input 
and comparator signals are in phase and at the same frequency. The VCO is 
shown multiplying by 10. The lowest trace (Ref2) is the error signal at pin 9. 
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Fig.4: timing waveforms for the counter circuitry. When 013 of IC14 is low, 
NAND gate IC15d inverts this and enables the clock on IC5b. Thus counting in 
ICsb and following counters can start. When Q13 of IC14 goes high, the enable 
input to IC5b goes low and counting stops. IC 15c inverts this to produce a low 
signal to the latch enable inputs on IC8 to IC12 via the .0014F capacitor. The 
value counted by IC5b to IC7b is then latched and displayed. 
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display in rpm rather than Hz, then 
the count period would need to be 
one minute which is clearly not practi- 
cal. 

To obtain a tachometer with an up- 
date time of less than one second, the 
measured pulse signal frequency 
would need to be at least 60 times 
greater. This can be done in one of two 
ways. Firstly, we could sense the shaft 
rotation with a slotted vane which 
provides many pulses per revolution 
but this is not really an easy option. 

The second option is to multiply 
the pulse signal electronically and this 
method is used in the SILICON CHIP 5- 
Digit Tachometer. Since our tacho- 
meter has an update time of one quar- 
ter of a second (250ms) and an actual 
counting period of 125ms, the multi- 
plication factor for one pulse per shaft 
revolution is 60 x 8 or 480. Where 
there are more pulses per shaft rota- 
tion (eg, two for a 4-cylinder 4-stroke), 
then the multiplication factor can be 
reduced. 

Fig.1 shows the block diagram of 
the 5-Digit Tachometer, The input sig- 
nal is conditioned by filtering to pre- 
vent false triggering on noisy signals 
and then squared up with a Schmitt 
trigger. The resulting signal is passed 
to a frequency multiplier consisting 
of a phase lock loop and a program- 
mable divider. The oscillator output 
from the phase lock loop is fed through 
the programmable divider and the di- 
vided output is compared in the phase 
lock loop against the input signal. 
Hence the phase lock loop “locks” the 
multiplied frequency output to the 
input signal. 

The multiplied frequency is fed to 
the 5-digit counter and a crystal oscil- 
lator provides the “housekeeping”; ie, 
reset and latch enable signals. The 
phase lock loop signal is counted over 
a 125ms period, latched and then re- 
set, ready for the next count sequence. 
The latched count is shown on the 
five digit display. Display dimming is 
included for night-time use. 


Circuit details 


The full circuit for the 5-Digit 
Tachometer is shown in Fig.2. 

Starting at the top lefthand corner 
of the circuit, the signal from an igni- 
tion coil is divided down with 22kQ 
and 10kQ resistors. The .056uF ca- 
pacitor rolls off signals above about 
400Hz and the filtered signal is then 
AC-coupled to the base of Q1. The 


10КО resistor between base and emit- 
ter holds Q1 off in the absence of a 
voltage on the ignition coil input. The 
1.2kQ resistor at Q1's base is there to 
provide a low voltage signal input 
point which can drive the transistor 
with as little as 1V peak-to-peak. The 
collector of Qi is pulled to the 8V 
supply via a 10kQ resistor and its 
output is filtered with another .056uF 
capacitor. 

ІС1 is ап LM393 dual comparator 
with only one section used in our 
circuit. The comparator is connected 
asa Schmitt trigger with hysteresis set 
by positive feedback between the out- 
put at pin 7 and the non-inverting 
input at pin 5. The pin 7 output is an 
open collector transistor and when it 
is off, the 1.2kQ resistor pulls it high, 
A voltage divider at the non-inverting 
input (pin 5), formed by the two 10kQ. 
resistors across the supply and the 
10kQ feedback resistor, sets this input 
at +5.23V. 

The signal from Q1's collector must 
go higher than this to drive the com- 
parator output at pin 7 low. When the 
output is low, the same voltage di- 
vider action sets the non-inverting in- 
put at +2.77V and so the collector of 
Q1 must go below this voltage before 
IC1's output will again go high. 

The wide hysteresis (about 2.5V) 
on IC1 ensures that any noise on Q1's 
collector will be ignored. 


Phase lock loop 


Following IC1 is the phase lock loop 
(PLL), IC2, This oscillates at a maxi- 
mum frequency set by the 100pF ca- 
pacitor and resistor at pin 11. The 
actual frequency is controlled by the 
input voltage at pin 9. When pin 9 is 
at the full supply voltage, the oscilla- 
tor runs at the maximum rate. When 
pin 9 is close to OV, the oscillator runs 
at its slowest speed. This is nominally 
more than 100 times slower than the 
maximum rate. 

The РШ oscillator output at pin 4 
is fed to programmable dividers IC3 
and IC4. IC3 divides from 1 to 15, 
depending on the switch settings on. 
DIP1-DIP4. If only DIP1 is set high, 
the IC divides by 1. When all switches 
are closed, the IC divides by 15. IC4 
divides by 16 when only DIP5 is closed 
and this increases to 255 when DIP5- 
DIPB8 are all closed. Thus, when IC3 
and IC4 are used together, we can 
divide from 1 up to 255 + 15, ora total 
of up to 270 in steps of 1. 


Tek Run: 2kS/s 


Pk Detect 
epi 


Ref1 sv ms 


Ref1 +Width 
125ms 
Low signal 
amplitude 


Fig.5: these oscilloscope waveforms show the timebase circuitry in action. The 
top trace shows the enable signal to pin 10 of IC5b. The second trace is the clock 
signal (pin 9) which is counted when pin 10 is high. The low pulse on the third 
trace latches the counted data into IC8, IC9, IC10 and IC11. The positive edge of 
the pulse clocks D-flipflop IC16. The reset pulse on the fourth trace resets 


counters IC5b-IC7b. 


The output from the programmable 
dividers is passed to the enable input 
of IC5a. This is a binary coded deci- 
mal (BCD) counter which divides by 
10atits Q4 output. With the inclusion 
of IC5a, the overall division can be up 
to 2700. There are two link options, 
with LK1 selecting divide by 10 and 
LK2 selecting divide by 1. 

Following IC5a, the divided signal 
is applied to the comparator input of 


the PLL at pin 3 and this is compared 
with the tacho input signal at pin 14. 
The PLL produces an error signal at 
pin 13 which after filtering is applied 
to the voltage controlled oscillator in- 
put at pin 9. 

Therateat which the PLL tracks the 
incoming signal is set by the filter 
components at pin 9. The 6.8uF ca- 
pacitor in conjunction with the 180kQ 
resistor sets the lowest frequency for 


cifications 


Readout range 
Maximum reading ..... 


Multiplier settings 


Resolution .... 


Accuracy .. 
Count period ... 
Update period .. 
Input sensitivity 


Maximum Input Voltage 


2100 to 1 


nominal 60,000 rpm with 0.25 second. 
update 


..from x1 to x270 in steps of 1; x270 to 
x2700 in steps of 10 


.. 1 rpm maximum or 10 rpm if last digit 
locked опо 


.. 1 digit (crystal locked) 


..ЗУ p-p on ignition coil input and 1V p-p 
on low signal input 

600V on ignition coil input, 120V on low 
signal input 
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Parts List For 5 


1 PC board, code 04310971, 
198 x 155mm 

1 PC board, code 04310972, 
104 x 24mm 

1 front panel label, 215 x 32mm 

1 plastic case, 225 x 165 x 
40mm 

1 clear red plastic sheet, 74 x 19 
x 2mm 

1 mini TO-220 heatsink, 20 x 20 
x 9.5mm 

1 8mm screw and nut for 
heatsink 

4120 x 10mm self-tapping 
screws 

4 6mm metal spacers 

1 small cordgrip grommet 

5 PC stakes 

2 4-way DIP switches (DIP1- 
DIP4 & DIP5-DIP6) 

1 2m length of 0.8mm tinned 
copper wire. 

1 32.768kHz crystal (X1) 


Semiconductors 

5 HDSP5303 common cathode 
12.5mm LED displays 
(DISP1-DISP5) 

1 7808 8V positive regulator 
(REG1) 

1 LM393 dual comparator (IC1) 

1 4046 phase lock loop (IC2) 

2 4526 programmable binary 
dividers (IC3, IC4) 

3 4518 dual BCD counters (IC5- 
1C7) 


which it will lock, while the 4.7kQ 
resistor in series with the 6.8uF ca- 
pacitor improves the response time 
when the circuit locks. 

The oscilloscope waveforms in Fig.3 
show the PLL (IC2) in action. At top 
(Chi) is the input waveform at pin 14. 
Ch2 is the VCO output while the Ref1 
waveform is the comparator input at 
pin 3. Note that the input and compa- 
rator signals are in phase and at the 
same frequency. The VCO is shown 
multiplying by 10. The lowest trace 
(Ref2) is the error signal at pin 9. 


4-bit counters 

The VCO output from IC2 clocks 
the second 4-bit BCD counter in IC5; 
ie, IC5b. Its outputs at Q1-Q4 are de- 
coded by IC8 which is a 4511 BCD to 
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igit Tachometer 


5 4511 BCD to 7-segment LED 
decoders (IC8-1C12) 

1 4071 quad OR gate (IC13) 

1 4060 binary counter (IC14) 

1 4093 quad Schmitt NAND gate 
(IC15) 

1 4076 quad flipflop (C16) 

3 BC338 NPN transistors (Q1- 
Q3) 

2 1N4004 1A diodes (D1,D21) 

19 1N914, 1N4148 switching 
diodes (D2-D20) 

1 16V 1W zener diode (ZD1) 


Capacitors 

1 1000uF 16VW PC electrolytic 

2 100uF 16VW PC electrolytic 

1 6.8uF 16VW PC electrolytic 

1 1uF MKT polyester 

9 0.1uF MKT polyester 

2 .056uF MKT polyester 

З .001uF MKT polyester 

1 100pF MKT polyester or NPO 
ceramic 

2 22pF NPO ceramic 


Resistors (0.25W 1%) 


110MO 14.7kQ 
1 180kQ. 31.2kQ 
1 150k 35 6800 
1 22kQ 1W 11.20 
25 10kQ 

Miscellaneous 


Hookup wire, connectors, solder, 
etc. 


7-segment LED display driver. Thus, 
the LED display shows the count value 
from ІС5Ь. The divide-by-10 output at 
Q4 of IC5b clocks the following IC6a 
counter at its enable input, pin 2. 

Similarly, IC6b, IC7a and IC7b are 
clocked from the Q4 outputs of the 
previous counter stage. Each of these 
counters drives its own 7-segment 
decoder (IC10-IC12). 


Leading zero blanking 

Diodes D2-D17, IC13 and IC16 pro- 
vide leading zero blanking for the LED 
displays. This means that instead of 
the display indicating 00651, for ex- 
ample, it will only show 651, with the 
leading two zeros unlit. This makes 
the display far easier to read. The 
leading zero blanking works by moni- 


toring the Q1-Q4 count outputs of the 
4518 counters (ie, IC6a-IC7b) via the 
diodes which are connected as OR 
gates. 

If the BCD output from IC7b is zero 
(ie, outputs Q1-Q4 low), then the com- 
mon cathode connection of diodes D14 
-D17 will be held low via the 10kQ 
resistor connecting this point to 
ground. This low level is applied to 
data input DD of quad D flipflop IC16. 
The corresponding QD output when 
clocked at pin 7 applies a low to the 
blanking input of IC12 at pin 4 to turn 
off the display. 

IC13b is a 2-input OR gate which 
monitors the diode OR gate D10-D13 
for IC7a and the D14-D17 diode OR 
gate signal via IC13a. If both inputs to 
ІС13Ь are low, then its pin 11 is low. 
This low output is applied to the DA 
input of IC16 and is clocked to the QA 
output and thence to the blanking in- 
put of IC11. If there is other than a 
zero count at least one diode will pull 
an input of IC13b high to prevent 
blanking. 

A similar scenario occurs with IC6b, 
IC6a and the associated diodes driv- 
ing IC13c and IC13d. Note that the 
blanking circuit relies on the informa- 
tion from the most significant digits. 
If for example, IC13a's output is high 
due to a count higher than zero for 
IC7b, the IC13b, IC13a and IC13d OR 
gates will have high outputs and no 
blanking will occur. Thus as soon as a 
more significant digit has a count more 
than 1, the following less significant 
digits cannot be blanked. 

1C16 is used to latch in the leading 
zero blanking after the IC6a to IC7b 
counters have counted the signal from. 
1C2. If these blanking signals were not 
latched, then the leading zero feature 
would be lost as the counters made 
their next count from zero. 


Timing 

A 32.768kHz crystal oscillator is 
formed across the inverter at pins 10 
and 11 of IC14. The 10MQ resistor 
biases the inverter while the 150kQ 
resistor and the 22pF capacitors across 
the crystal prevent it from oscillating 
in a faster spurious mode. The Q12 
and Q13 outputs of IC14 produce 4Hz 
and 2Hz respectively. 

Fig.4 shows the timing waveforms 
forthe counter circuitry. When Q13 of 
1C14 is low, NAND gate IC15d inverts 
this and enables the clock on IC5b. 
Thus counting in IC5b and the follow- 


This view shows how the board assembly mounts inside the case. The two 
4-way DIP switches are used to set the PLL multiplication ratio so that the unit 
can be made to work with virtually any 2-stroke or 4-stroke engine. 


ing counters can start. When Q13 of 
1С14 goes high, the enable input to 
IC5b goes low and counting stops. 
IC15c inverts this to produce a low 
signal to the latch enable inputs on 
1C8-1C12 via the .001НЕ capacitor. The 
value counted by IC5b-IC7b is then 
latched and displayed. 

The .001uF capacitor charges via 
the 10kQ resistor to the positive sup- 
ply and the rising edge clocks the 
leading zero data on DA-DD on IC16 
to the QA-QD outputs. Diode D19 pre- 
vents the pin 7 input of IC16 going 
above the positive supply when 
IC15c's output goes high again. 

When both Q12 and Q13 of IC14 go. 
high, the pin 3 output of NAND gate 
IC15a goes low. The resulting high on. 
the pin 4 output of IC15b resets the 
4518 counters via the .001НЕ capaci- 
tor. Diode D18 prevents excursions 
below ground when IC15b goes low. 
The 10КО resistor and .001uF capaci- 


tor between the output of IC15a and 
the input to IC15b produce a short 
delay to prevent unwanted resets as 
Q12 goes low and Q13 goes high at the 
end of the count sequence. 

The oscilloscope waveforms of Fig.5 
show the timebase circuitry in action. 
The top trace shows the enable signal 
to pin 10 of IC5b. The second trace is 
the clock signal (pin 9) which is 
counted when pin 10 is high. The low 
pulse on the third trace latches the 
counted data into IC8, IC9, IC10 and 
1С11. The positive edge of the pulse 
clocks D-flipflop IC16. The reset pulse 
on the fourth trace resets counters 
IC5b-IC7b. 


Display dimming 

The 7-segment displays DISP1 to 
DISP5 have their common cathodes 
connected to the collector of Q3. If 
transistor Q2 is off, then Q3 is turned 
on via the 1.2kQ base resistor. This 


provides the full brightness to the dis- 
plays via their 680Q anode resistors. 

Diode D20 and transistor Q2 pro- 
vide the dimming control feature. Di- 
ode D20 feeds a 1024Hz signal from 
pin 5 of IC14 to the input of Q2. When 
the Q5 output of IC14 is low, the base 
of Q2 is momentarily pulled low via 
the 0.1uF capacitor, switching off the 
transistor and allowing Q3 to turn on 
and light the display. The 0.1uF ca- 
pacitor charges up via the 10kQ base 
resistor on Q2 and so the transistor 
turns on again, turning Q3 and the 
displays off. 

Since the displays are turned on 
and off at 1024Hz there is no apparent 
flicker and the proportion that Q3 is 
on sets the brightness. This is deter- 
mined by the 0.1uF capacitor value 
and this can be increased for a brighter 
display. 

Power for the circuit comes from 
the 12V battery in a car or a 12V DC 
500mA plugpack. Diode D21 prevents 
a reversed polarity connection from 
damaging the circuit. A 1000НЕ ca- 
pacitor filters the supply, whilea 1.20. 
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resistor decouples the supply from 
transients which are shunted using 
16V 1W zener diode ZD1. The 7808 
regulator provides the 8V supply for 
the circuit. Two 100HF capacitors 
decouple the input and output for the 
regulator and nine 0.14F capacitors 
help bypass the supply lines on the 
PC board. 


Construction 


The 5-Digit Tachometer is con- 
structed on two PC boards. The main 
PC board is coded 04310971 and meas- 
ures 198 x 155mm, while the display 
PC board is coded 04310972 and meas- 
ures 104 x 24mm. The display is de- 
signed to attach at rightangles to the 
main PC board. 

As already noted, the tachometer is 


Table 2: Resistor Colour Codes 


а No. Value 
а 1 10MQ 
a 1 180kQ 
a 1 150kQ 
a 1 22kQ 
a 25 10kQ 
a 1 4.7KQ 
a 3 1.2kQ 
a 35 6800 
Q 1 1.2Q 


housed in a plastic instrument case 
measuring 225 x 165 x 40mm. 

You can begin construction by 
checking the PC boards for etching 
defects such as shorts between tracks 
and undrilled holes. These should be 
fixed before inserting any components. 


Table 1: Capacitor Codes 


a Маше IEC Code EIA Code 
a 1pF ju 105 
a O.1uF 100n 104 
Q .056uF 56п 563 
a .001рғ in 102 
a 100pF 100p 101 
a 22pF 22p 22 


4-Band Code (1%) 

brown black blue brown 
brown grey yellow brown 
brown green yellow brown 
red red orange brown 
brown black orange brown 
yellow violet red brown 
brown red red brown 

blue grey brown brown 
brown red gold brown 


Then insert and solder in all the links 
as shown on the component overlay 
diagram of Fig.6. 

Next, insert and solder in all the 
resistors. You can use the accompany- 
ing resistor colour codes in Table 2 as 
a guide to selecting the correct values. 
Better still, check each value with your 
digital multimeter befor 
in. The ICs and DIP switches ci 
installed next, taking care with their 
orientation. Be sure to put the correct 
IC in each position. 

When soldering in the diodes, note 
that D21 and D1 (both 1N4004) are 
larger bodied than the others (1N914s). 
Take care with their orientation. In- 
sert the capacitors and note that the 
electrolytic capacitors need to be in- 
serted with the polarity shown. Table 


5-Band Code (1%) 

brown black black green brown 
brown grey black orange brown 
brown green black orange brown 
red red black red brown 

brown black black red brown 
yellow violet black brown brown 
brown red black brown brown 
blue grey black black brown 
brown red black silver brown 
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Fig.6: this diagram shows the component layout on the main and display PC boards. When mounting the LED 
displays on the small board, make sure that the decimal points are located in the bottom righthand corner. 


1 shows the codes which will be 
shown on MKT and ceramic capaci- 
tors. 

The 3-terminal regulator REG1 is 
mounted horizontally with its metal 
face towards the PC board and a small 
heatsink beneath it. Bend the leads 


before inserting it into place. It is se- 
cured with a screw and nut. 

Next, insert the PC stakes, transis- 
tors and the crystal. When inserting 
the displays on the smaller PC board 
be sure that the decimal point is lo- 
cated in the bottom righthand corner. 


Note that the decimal points are not 
used in this circuit. 


Case work 

Attention can now be turned to the 
case. First, temporarily place the main 
board in position and check the loca- 
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[ Table 3: Multiplier Ratio For 
Various Engines & Shaft Pickups 
Number à pulses Per |р s 
Cylinders/Coil| period) 
1 05 960 
2 1 480 
[Жа 15 360 
4 2 240 
5 25 192 
6 3 160 
8 4 120 
10 5 96 
12 6 80 
- 8 60 
- 10 48 
- 12 40 

k Settings 

= 1x) 
LK1, LK2 


x960 01100000 
00110000 
00100100 
x240 00011000 


10000000 


x160 10100000 no, yes 
x160 00010000 yes, no 
x120 00001100 yes, no 
x96 — | 01100000 | no, yes 
x80 01010000 по, yes 
x80 00001000 yes, no 
x60 00000110. yes, no 
x48 00110000 no, yes 
x40 100000100 yes, по 


tion of the display PC board. Now, 
using a drill larger than 10mm, re- 
move the two integral mounting pil- 
lars in the base of the case which 
would otherwise foul the display PC 
board when it is placed in position. 
Place the main PC board in position 
over the integral standoffs, using 6mm 
spacers to raise it, Secure it with self- 
tapping screws. Now place the dis- 
play PC board vertically in position 
and mark the rear of this board where 
the main PC board makes contact. Re- 
move both РС boards and tack solder 
them together at the large copper ar- 
eas. Make sure they are at right angles 
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and check the positioning by placing 
into the box again. If correct, solder all 
matching copper tracks. Apply a lib- 
eral fillet of solder to the large copper 
areas to improve mechanical strength. 

Next, drill the rear panel for the 
cordgrip grommet. The front panel 
requires a rectangular cutout for the 
display window and this can be made 
by makinga series of holes around the 
hole perimeter and then filing it to 
shape, so that the red plastic window 
fits tightly in place. 


Testing times 

Checked all your work carefully 
against the wiring diagram? If so, ap- 
ply 12V to the board and check that 
the display shows a 0 or 1 on the 
righthand digit. If not, immediately 
disconnect power and check for er- 
rors such as reverse polarity connec- 
tion of power or incorrectly placed 
components. 

When the circuit is operating, the 
supply to each IC should be 8V. You 
can check this by connecting one side 
of your multimeter to the ground PC 
stake and measuring pin 16 on IC2-12, 
1C14 & IC16; pin 14 on IC13 & IC15; 
and pin 8 on IC1. 

You can set the DIP switches ac- 
cording to Tables 3 & 4 to suit your 
application. Note that at least one 
switch must be set to ON or the pro- 
grammable divider will not operate. 
Note also that either LK1 or LK2 must 
be present on the board (but not both), 
otherwise IC5a will malfunction. 

You can check that the tachometer 
operates by applying a signal from a 
function generator to the input. You 
may need to use the low signal input 
for this. Alternatively, simply pulling 
pin 9 of IC2 to 8V will cause the PLL 
oscillator to run at maximum and so 
display a reading. 

Test that the display dims when the 
dimming input is connected to 12V. 


Vehicle installation 


The tachometer can be installed into 
a vehicle using automotive connec- 
tors to make the connections to the 
ignition positive supply, the lights cir- 
cuit for dimming and the coil termi- 
nal. The ground connection can be 
made to the chassis with an eyelet 
and self-tapping screw. 

Where access to the coil primary is 
impossible with the modern style of 
combined coil and transistor, you can 
pick up a suitable signal from the 


DIGITAL TACHOMETER 
RPM 


Fig.7: this full-size front panel artwork can be used as a template to make the cutout for the LED displays. 


сш 


tachometer output lead of your en- 
gine management computer. The sig- 
nal connects to the low signal input. It 
is calibrated as normal, taking the 
number of engine cylinders into ac- 
count. 


* lights 


TACHOMETER 
04310971 


Fig.8: this is the full-size etching pattern for the two PC boards. 


In some installations, it may be eas- 
ier to keep the main PC board separate 
from the display board and connect 
with multi-way cable. This will allow 
the display to be mounted in a con- 
fined space 

If the tachometer is to be used on 
stationary machinery, a suitable shaft 
rotation sensor may be required. These 


are normally a metal vane with sev- 
eral notches which trigger a Hall ef- 
fect switch or optical pickup. 


Last digit lock 


If you wish to lock the last digit on 
zero to prevent it continuously fluctu- 
ating, the PC board will require a small 
modification. Pins 3 & 4 of IC8 should 
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be disconnected from the +8V supply 
using a knife to break the track in the 
thinned out section. Then make a sol- 
der bridge from the track leading to 
pins 3 & 4 to the ground at pin 8. 
Finally, break the track leading to 
the ^g" segment of DISP1 in the 
thinned section under the seven 6802 
resistors. sc 
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SERVICEMAN'S LOG 


Smoke, fire & confusion 


Yes, that is the only way I can describe the 
happenings which inspired this month’s 
notes. More to the point, some of these 
“happenings” were of my own creation; in 
hindsight, I should have done better. But, it’s 
easy to be wise after the event. 


Inthe continuous pursuit of brownie 
points, in the constant hope of a fi- 
nancial reward, or gratuity, I grasped 
the opportunity to repair one of SILI- 
CON CHIP's monitors. 

Until now, my copy book wasn't 
looking too good with them. One of 
their previous 21-inch monitors had 
the infuriating habit of dying at their 
premises but working constantly in 
my workshop. In the end, I concluded 
that my workshop was either drier or 
less polluted than their office. Or was 
ittheother way round? Anyway, there 
didn't seem to be any way of even 
starting the repair on that monitor. 

This time, it was a 1993 MAG 
MX17F 17-inch monitor with two dis- 
tinct problems. First, there was an 
intermittent vertical jitter and height 
size problem and then, after about 
half an hour, the set would pulsate on 
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and off in hiccup fashion (oh no! — 
more intermittents). 

Removing the case and metal cov- 
ers gave fairly good access to the main 
printed circuit carrying the deflection 
circuits. The power supply, small sig- 
nal and RGB circuitry boards turned 
out to be less accessible, in roughly 
that order. 

On examining the main board it 
didn't take a mental giant to see that 
there were quite a few suspicious- 
looking solder joints. So out came the 
soldering iron and an hour later I had 
reworked almost the entire board. 
When I reconnected it, everything 
looked good — the vertical problem 
had vanished and the set was still 
running perfectly an hour later. 

I reboxed it and put it aside for a 
soak test, thinking that that was that. 
It was still working at closing time 


and half way through the next day but 
that was as far as it went. There was 
no longer any vertical jitter but by 
lunchtime, it had started to hiccup 
again. 

During the soldering procedure, I 
had noticed a dark spot around Q506, 
a 2SD799 low-voltage high-current 
TO-220 transistor. Thinking that 
maybe this transistor had become dam- 
aged due to high temperature from the 
dry joints, I decided to remove it for 
testing and possible replacement. The 
only problem was that I didn’t have a 
replacement or even a substitute. 

Fortunately, the set employed an- 
other one in a different circuit loca- 
tion and so I swapped them over (this 
wasn't easy, as access was just under 
the yoke). But the swap made no dif- 
ference — an hour or two later, it was 
hiccuping again. 


The scientific approach 

Next, I removed and reworked the 
power supply and small signal boards 
but the set still hiccuped. The brute 
force approach was over; now for the 
scientific one! 

First, I summoned Mrs Serviceman 
to get on the blower and track down a 
circuit diagram —I always give her the 
easy tasks — while I dusted off the 
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т CONCLUDED MAT MY WORKSHOP 
WAS EITHER DRIER OR LESS 
POLLUTED THAN THEIR OF FICE coe 


І SUMMONED MRS SERVICEMAN 
TO GET ON THE BLOWER & TRACK 
DOWN A CIRCUIT DIAGRAM 


multimeter and warmed up the CRO. 
As it happened, she quickly traced 
the agency but that was as far as it 
went — the company wasn't prepared 
to supply a circuit diagram which 
meant that I was on my own unless I 
could score one from somewhere else. 
But for now, I decided to let it ride 
while I delved deeper into the moni- 
tor. 

I was waiting for it to warm up 
when the phone rang and I had to deal 
with an elderly lady trying to book in 
a TV repair at home. It took some time 
to get all her details, the type of set, 
the fault, the likely costs involved and 
make an appointment. By the time I 
finished, there were two people queu- 
ing at the counter. And then the phone 
rang again. 

All in all, by the time I dealt with 
everything it was over half an hour 
and when I went back into the work- 
shop, the monitor was well and truly 
hiccuping. More precisely, this show- 
ed up on the supply rails which were 
pulsating in sympathy. In particular, I 
wanted to measure the 185V rail (the 
only voltage that wasn't fluctuating 
was the 325V to the main electrolytic 
from the bridge rectifier). lalso needed 
to figure out whether the hiccuping 
was due to an abnormal load, a safety 
circuit, or an excessively high voltage 
rail. 

Llet everything cool and tried again 
and, as luck would have it, the fault 
was now permanent — it was hiccup- 
ing whether it was hot or cold and 
regardless as to how long the set had 
been running. 

Next, I shorted the horizontal out- 
put transistor's base to its emitter and 
hung а 100W load on the 185V rail. It 
was still hiccuping. I then tried vary- 


ing the input voltage with the Variac 
but it was a switchmode power sup- 
ply that gave all or nothing. However, 
there was one thing — as the analog 
multimeter was swinging up and 
down, Inoticed that the needle seemed 
to overshoot past 200V, although this 
might have been due to lack of damp- 
ing in the meter. 

I marked the position of the 185V 
setup pot (VR303) and then adjusted 
it. Interestingly, the set stopped hic- 
cuping when I reached the lower end 
stop of VR303. Bingo! — it meant that 
this rail had to be too high. 


Circuit tracing 

My next step was to trace out the 
control feedback circuit — see Fig.1. 
This showed that VR303 was fed from 
the 185V rail via R331. The voltage on 
the wiper of VR303 then biased regu- 


+185V 


Fig.1: the voltage control feed- 
back circuit in the MAG MX17F 
computer monitor. 


lator 1С303 which in turn fed 
optocoupler 1C302 in the switchmode 
power supply primary. 

Resistor R331 was a 1W unit and, 
when I removed the brown glue that 
was covering it, I found that it was 
slightly discoloured. So, were its col- 
our markings correct? It was now near- 
ing closing time and I was about to 
shut the shop but I was eager to prove 
that I was on the right track. I read 
from left to right brown, red, black = 
12Q and quickly fitted a new one. Big 
mistake! The set tried to start, there 
was a crack — a puff of smoke – and 
WHOOPS! 

It was too late to investigate further. 
Thad to leave it; there was some (sup- 
posedly) important engagement or 
other for which I had to be on time—a 
wedding anniversary or something. 

It wasn't until next day that I real- 
ised my folly. Initially, I had noted 
only the first three bands but there 
were actually five equally spaced 
bands — which I read as brown, red, 
black, brown and white. And the mul- 
timeter read 118kQ. So was it really a 
120kQ resistor and had I misread the 
third colour, or had it been changed 
due to the brown goo or heat? 

But this didn't make sense either. It 
was the white band that shook me out 
of my lethargy. As I had read it, the 
white band would be in the tolerance 
position. But there is no white toler- 
ance band in the resistor scale. I had 
read the colours in the wrong order — 
the correct sequence was white, 
brown, black, red, brown. And that 
worked out to 91kQ, 1%. 

So the multimeter reading of 118kQ. 
was correct; the resistor was origi- 
nally a 91kQ device but had gone high, 
to 118kQ. 

This meant that the 12Q resistor I 
had fitted was singularly inappropri- 
ate; as testified by the fate of IC303, 
which now consisted of just three legs 
sticking up out of the board. It took 
some time to find the rest of it in order 
to determine its type number. It turned 
out to be a TL431. 

I fitted a 91kQ resistor for R331, 
replaced 1C303, reset the pot to the 
mark I had made, connected a digital 
multimeter to the 185V rail, and gin- 
gerly switched on. The set functioned 
correctly and the rail was almost spot 
on 185V. 

Finally, I rehoused the chassis and 
put it aside for a long soak test, while 
trying to ignore the "was it ready?" 
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THE MAG CAME FROM 
NEAR THE BEACHES... 


pleas from SILICON CHIP — I wanted to 
thoroughly test it. It went back a few 
days later and hasn't missed a beat 
since. 

Now, about that, er, possible emolu- 
ment arising from previously men- 
tioned brownie points. No? I thought 
not. Oh, well. 


Two more monitors 


Surprisingly, the same week I had 
two other monitors in for repair. They 
were similar but dissimilar, if that 
makes sense. One was a 1993 MAG 
LX1564 and the other was a Magtron 
BMC-14SV4. They were similar in that 
the badges were the same font, size, 
and colour. The other similarity was 
that they were both dead due to corro- 
sion. However, their chassis were com- 
pletely different. 

The MAG came froma location near 
the beaches, was corroded by salt air 
and in serious trouble. The power sup- 
ply was blown and had to be rebuilt 
component by component. The faulty 
items were: F301, 3.15AT fuse; Q301, 
2SK955 FET; IC301, CS3842A IC con- 
troller; and ZD307, 18V zener. Once 
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the power supply was working, it went 
into hiccup mode — like the previous 
MAG monitor. Interestingly, it used 
the same main rail regulation circuit 
and the same resistor but in this case 
the cause was a short circuit horizon- 
tal output transistor (25С4747). 

By the time I found this, R153,a1Q 
resistor, had expired from the current 
flow. I also replaced a leaky electro- 
lytic capacitor (C330, 1000uF 35У). It 
was a bit like me: old, haggard and 
worn out, but still functional — just! 

I was still not out of the woods. 
There was no picture and there ap- 
peared to be sparking inside the CRT 
socket. This monitor was fitted with a 
lot of internal metal mesh electrostatic 
screens which makes access difficult. 
I had to move several before I could 
get to the problem area. And yes, it 
was the CRT socket — it was corroded 
and sparking across its own internal 
spark gap. A new socket fixed that 
and it behaved like a new one. 

Ihaven't been able to track down a 
circuit for this model either. I would 
have liked to have known how to set 
up the HT and EHT rails, as nothing 


was marked. After such major sur- 
gery, I felt that it should have been 
checked. Anyway, at least it performed 
well after a prolonged soak test. 

The Magtron was made by AVAT, 
which stands for Advanced Video and 
Audio Technology Co. It complies with 
a newish Swedish safety standard 
(MPRII) for levels of magnetic and 
electrical radiation, which it proudly 
boasted on the front. 

Anyway, this was severely corroded 
by, of all things, coffee being poured 
into it. However, the damage was lo- 
calised and it didn't take much to 
clean up the mess. The reason it was 
dead was because D515 was short cir- 
cuit and C527 had exploded. Apart 
from that, it worked well when the 
work had been completed. 


The ancient Sanyo 


Now for a change of scene — TV 
sets. Mr Woods is a long standing cus- 
tomer of mine who owns a number of 
sets in a large rambling 2-storey house. 
Unfortunately, the house is on the side 
of a hill; worse still, all his sets are 
63cm models. 

The one he wanted me to look at 
was an ancient Sanyo CTP8631N em- 
ploying a B7PJ chassis, though this is 
probably irrelevant for this story. He 
said his grandchildren had come down 
for the weekend and jumbled up all 
the stations. What's more, the video 
would not work. 

He implied that all that was needed 
was a retune. Quick and easy — now 
where have I heard that before? 

Iarrived that afternoon and climbed, 
thankfully, only two flights of stairs to 
theirrumpus room. The TV set sat ina 
rather dark, damp-looking corner. I 
switched it on and noticed that the 
touch sensors wouldn't change chan- 
nel nor was there any picture. In fact, 
Iwas just pointing this out when there 
was loud banging from the rear and 
bright flashes of green raster on the 
screen. 

I switched off immediately and 
asked Mr Woods if this the simple 
fault about which he was complain- 
ing? Well, actually it was — except it 
hadn't made that banging noise be- 
fore! 

I turned the set around and care- 
fully removed the back. One has to be 
very careful with some Sanyo models; 
the heavy back can fall and take the 
neck off the tube in one quick guillo- 
tine action. This model was OK and 


once inside I could see that it was 
very damp and obviously tracking 
from the ultor cap. 

As my CRC 2-26 contact cleaner/ 
lubricant was in the car way down the 
street, I asked if he had anything simi- 
lar handy. The best he could suggest 
was some WD40. Close enough, I 
thought — it would do. 

I sprayed the touch sensors, ultor 
cap, EHT transformer and tripler, then 
wiped up the excess where I could. 
When I switched on again, the chan- 
nel selector worked and there was no 
more banging. But there was still no 
picture and I could hear hissing and 
spluttering noises from around the 
EHT transformer. I turned the set off 
and sprayed more WD40 in that area. 

Another big mistake: I switched on 
again and stuck my head in the back, 
trying to pinpoint the sparking which 
I could still hear. Then there was a 
loud clicking noise and a flashover 
near the EHT transformer connections. 
The WD40 ignited in huge ball of fire 
and I nearly lost my eyebrows and 
what hair I have left. 

The area had been fairly saturated 
with WD40 and it continued to burn 
with 30cm long yellow flames which 
showed no signs of extinguishing. I 
realised I had only a few seconds be- 
fore the wooden case might start to 
burn too and cause a major disaster. I 
switched the set off quickly. 

There was nothing to hand except a 
large rag which I grabbed and at- 
tempted to smother the flames. In what 
seemed like an eternity, I finally put 
the fire out and then turned around 
aghast to see that Mr Woods had 
watched the whole saga. He was far 
less concerned about it than I was. 

I think many people would have 
abandoned the situation there and 
then but I figured that if I did that I 
would be letting Mr Woods down as 
well as myself- like falling offa horse, 
you should get back on immediately 
to restore your self-confidence. Or so 
Tm told. In practice, I play it safe; I 
don't get on horses. The trick was to 
pretend that it was all quite normal. 

The melee had lasted, perhaps, only 
10 seconds but I had at least seen 
where the fire started. I pulled the 
chassis out and unscrewed the EHT 
transformer. This transformer is fitted 
with terminal pins (or posts"), which 
protrude vertically in a somicircular 
array from a plastic support above the 
main winding assembly. 


SILICON CHIP AME I VARE 


Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
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WATER Reo 


BETER 
THAN 7 


T WAS AGHAST то SEE THAT 
MR WOODS HAD WATCHED 
ME WHOLE SAGA... 


These terminals are supply points 
for the various voltage leads leading 
to other parts of the circuit. They are 
fed, in turn, by short bare wires ema- 
nating from within the transformer, 
And one of these short wires — the one 
connected to the G2 (screen) terminal 
— had corroded and broken, creating a 
gap across which some 500V was pro- 
ducing a spark. And it was this spark 
which had ignited the WD40. 

With some difficulty, due to the 
short length of wire and the restricted 
space, I managed to solder a jumper 
across the gap. 

There was now no need to wipe 
away excess WD40 because the heat 
had evaporated it along with any mois- 
ture and I was confident there were 
no more sparks to ignite it in any case. 
Nevertheless, I was nervous when I 
switched the set on again. It was all an 
anticlimax — both picture and sound 
were fully restored, much to my re- 
lief. The various stations could now 
be tuned in correctly with their corre- 
sponding touch button numbers and 
even the video functioned. 

The fire area looked rather messy, 
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with molten plastic leads and fittings, 
but I checked that their insulation was 
still OK and nothing was likely to 
short. After I had replaced the covers 
and put the set back, I explained the 
situation as best I could. ladvised him. 
thatthis damp corner was not the best 
place for it, that he shouldn't leave 
the set on unattended, and that he 
should have some sort of fire appli- 
ances inside his house anyway (smoke 
detectors, fire extinguishers, etc). 
Finally, I emphasised that the set 
was old and corroded and really 
should be replaced. I didn't dwell too 
much on the flammable qualities of 
WD40 and left while the going was 
good and my reputation still intact. 


My final faux pas 

My final faux pas for this week — 
did I really need that many? — in- 
volved a Sony SLV-X57AS video re- 
corder which came in with the fault 
“too fast". More exactly, when play- 
inga tape the horizontal hold was off 
speod and speech was fast, rather like 
slow Donald Duck. Both the capstan 
and drum motors were running fast 


and the auto-tracking was not work- 
ing. I removed all the covers and the 
front panel and examined the set care- 
fully all over, It looked fairly new and 
in good condition. 

I refitted the control knobs and 
switched on. According to the service 
manual, all the pulses in and out of 
the servo/system control (IC501) were 
at incorrect speed. These included the 
drum FG, PG and capstan FGs, as well 
as the control pulses from the ACE 
head and the outputs to the motors. 

Inoticed that when I touched pins 7 
and 6 of IC403, the drum motor could 
be slowed until the picture was locked, 
1С403 is the error integrator. 

I checked all the supply rails and 
“scoped” them for ripple, in case some 
of the electrolytics had gone in the 
power supply, All were present and 
correct. I then changed 1С403, IC406, 
1C407 and was about to change IC405 
before even trying to change IC501, a 
100-pin surface-mounted high-density 
microprocessor. But by now I was be- 
ginning to smell a rat. 

The machine was in good condi- 
tion and no-one had fiddled with it — 
or so I was assured. What drastic ac- 
tion could have caused this? Well, I 
had to order these two ICs and they 
were expensive. In the meantime, I 
would have to put the machine aside 
and so, rather than risk losing the 
screws, I decided to reassemble the 
whole thing. 

Fitting the front panel is a little 
fiddly, especially with the toggle con- 
trol knobs and switches, but at least I 
had the whole thing back together. I 
was checking it to make sure I had 
done it all properly when I noticed a 
switch under the front panel, marked 
“Color System NTSC PB on PAL TV". 
It was in the wrong position but I 
didn't put any significance on this; it 
can easily happen when refitting the 
front panel. Instead, I simply moved 
the switch to its correct position and 
switched on for a check. 

However, when I pressed play, the 
picture from the tape came up perfect 
inall respects. Suddenly all was clear. 
This recorder is a dual-standard ma- 
chine; it will play either an NTSC 
tape ora PAL tape into a PAL receiver 
and someone had inadvertently moved 
the switch into the wrong position. 

Somuch for my high-tech approach. 
I had found the fault and fixed it un- 
wittingly — if only it hadn't taken so 
long for me to wake up to it! sc 
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(08) 93 


ICS Fax Order Line 


Here are some excellent products and 
fantastic discounts. As some items always 


sell out quickly, 1 suggest you phone now to 
reserve your order! 


4 Best Regards, 


Jack O'Donnell, Managing Director 
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YOU HA 


and adding one our exciting MOSFET 
power amps will dramatically enhance 
your car audio system. 


Here's how. 

Stage 1 Upgrade: The speaker wires from 
your standard radio/cassette (head unit) are 
connected to the input of the 2 x 100W RMS 
amplifier. This amp can be bridge connected 
to provide a low-pass 100W RMS mono 
channel to power the Bass Barrel subwoofer 
in the rear of the car. For even further 
improvement, connecting the Speaker 
Upgrade Kit to your front system will add 
incredibly crisp and clear top end to your 
system and provide superb stereo imaging. 
Stage 2 Upgrade: The head unit is 
connected to the 4 x 50W RMS amplifier. 
This amp can be bridged into 3 channel 
mode (instructions included) to provide a 
low-pass 100W RMS mono channel to power 
the Bass Barrel subwoofer. The remaining 2 
x 50W RMS stereo channels are connected 
to your existing front (or rear) speakers. The 
result is a powerful, punchy car audio system 
with bass you can feel as well as hear. 
Connecting the Speaker Upgrade Kit to the 
front system will add crisp top end to your. 
‘system and improve the stereo imaging. 
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THE RIGHT 


You also have the right to the Bass Barrel, the meanest subwoofer ever fitted to your wheels! 


Installing the Silicon Chip Bass Barrel The Bass Barrel Kit YES?! This is the genuine 


MOSFET Power 


Amplifiers 

The NEW C 9220 and C 9230 
power amplifiers feature 
MOSFET power 
supply circuitry for 
serious grunt, 
bridgeable operation (ie for 
subwoofers), line and speaker 
level inputs, gold plated RCA input 
sockets, built-in active crossover, and 
overload, thermal, over-voltage & DC offset 
protection. 2 and 4-channel models available. 
С 9220 2 х 100W RMS into40 $229 
C 9230 4 x SOW RMS into 40 $329 


Credit card holders, phone 
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oll Free Order 
and we can despatch your order to you SAME DAY! 


1-800 999 007 | 


TO RE 


and truly awesome 


AIN SILEN' 


Dual Chamber Isobaric Subwoofer DIY kit 


featured in Silicon Chip August '97 issue. Using two 6.5" drivers, 
it provides staggering bass in a super compact package. It can 
be assembled in just a few hours using simple tools. Kit 


includes drivers, enclosure tube, ports, wire, terminal, 


affles, 


even carpet & rubber edge trim! For full specifications 
| а construction details, see Silicon Chip August '97. 


|C 3220 


$199 | Silicon Chip Bass Barrel 
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Stage 1 Upgrade 

$199 
C 9220 2 x 100W MOSFET Amp$229 
CX6210 Speaker Upgrade Kit $45 

|| Package Normally RRP $473 

S.C.SPECIALONLY $450 

Stage 2 Upgrade 

Silicon Chip Bass Barrel. $199 

C 9230 4x 50W MOSFET Атр $329 

CX6210 Speaker Upgrade Kit $45 

Package Normally RAP $573 
.C. SPECIAL ONLY. $550 


+ All items are available individually 
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butane refill ea 
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Dome Tweeter 
2-for-1 Bargain 


These super responsive 25mm soft 
dome tweeters provide exceptionally 
‘smooth top end response for hi-fi 
and home theatre speaker systems. 
If you're building you own system 
lor replacing worn out old tweeters, 
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now 2 For BIS 
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These genuine Motorola surface mount piezo 
super tweeters are perfect for stereo imaging 
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Universal Regulator Kit 2 500W Amplifier 
(Gee EA Aug 97) A flexible real hat provides preset 

voltage output of 3 5,6,9 or 12V С Suitable for 
powering wide range of DC low power circuits, 
Such as raming a personal CD/radio fom a саг 
cigarette lighter or powering external peripherals, 
from a PC. Designed withthe experimental 


Module Kit 


(See SC Aug 97) 


MASSIVE 500 


E Great for DJ; 
hobbyist in mind the regulator can be changed with ~ à lifer ever published in а ШАИР 
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Can deliver up to 1.5 A depending on heatsinking. 
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PC Stepper Motor Controller Laser Transceiver Kit 
eor ee отрован асаа а 


projects or any other application where a precise number of | circuit to strobe the laser and interpret the received signal, 
turns or revolutions is required (with a little imagination Remote Control. (атта 


and experimentation maybe a turns winder for over distances of up to 50m or more 
transformers). Daisy chained together, control of up to Volume Kit (depending on the laser used) 
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The connection to the 
modified ECU is made by 
fitting this BNC socket. The 
“BAAM VP Auto” label 
refers to the car (a VP 
Commodore with automatic 
transmission) and the 
unique broadcast code of 
this MemCal (BAAM). 


By JULIAN EDGAR 


Repro 


the Holden ECU 


Real-time reprogramming of Holden’s ECU 
(electronic control unit) is now possible thanks 
to a very clever software package. It takes the 
guesswork out of optimising performance if 
engine modifications are made. 


No major car company provides soft- 
ware that allows its engine manage- 
ment system tobe reprogrammed. This 
means that anyone who is capable of 
reprogramming the main chip in the 
ECU has previously been involved in 
some clever detective work, to find 
out how it works! 

Some aftermarket companies make 
chip changes on an experimental ba- 
sis, altering a byte and then observing 
how the engine responds to that 


change. In that way, they gradually 
build up a picture as to which parts of 
the program control which aspects of 
the engine behaviour. A radically dif- 
ferent approach has been adopted by 
Ken Young, the programmer behind 
the Kalmaker (formerly DynoCal) 
package. Ken has identified the func- 
tion of each byte within the dozen or 
so programs used by Holden in its 
various ECUs and has written a soft- 
ware editing package to suit. 


Basically, the Kalmaker software 
runs on a portable PC and allows real- 
time reprogramming of the Holden 
ECUs. 

As indicated in the July 1997 issue, 
the Holden ECU is based on a MemCal. 
This is a plug-in module that contains 
an EPROM (for program and engine 
data) plus DIP resistor packs to pro- 
vide engine fuel backup values. The 
rest of the electronics within the ECU 
module includes the injector drivers 
plus various counters, timers and so 
on, as required in any engine manage- 
ment system. 

The EPROM in the MemCal is not 
amenable to byte-by-byte reprogram- 
ming. To get around this problem and 
to allow data changes “on the fly”, the 
MemCal is replaced with a new PC 
board dubbed a “Real Time Board” 
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GMH 16K ECM Programs 


H35 Base program used on 1.81 TBI Camira 
H54A 1.61 TBI + 1.81 PFI Pulsar/Astra 
H54B 2.01 PFI Camira 
H5D Late 1.6] TBI + 1.81 MPI Pulsar/Astra? 
Late 2.01 PFI Camira, also VL Walkinshaw & VN V6 & V8 
FVA Series of programs for Formula Brabham V6 
FVB 
FVC 
FVD 
a Used on later VN V6 only 
HB1 Minor change used on VN V6 & Group A V8 
HDB Group A V8 & HSV 
E Used on all late VP V6 & V8 
H03 V6 LPG 
GMH 32K ECM Programs 
H12A VR.3.8I V6 & 5.01 Manual Transmission 
H12B 
H3C VR 5.71 V8 Manual Transmission 
H5B VS 5.71 V8 Manual Transmission 
H5A VS 5.01 V8 Manual Transmission 
GMH 64K PCM Programs 
H11A VR 3.81 V6 & 5.01 V8 with 4L60E 
H11B 
ніс 
H2A VR 3.81 V6 LPG 
ate VR 5.71 V8 with 4L60E 
H59 VS 5.71 V8 with 4L60E 
H84 VS 5.71 V8 with 4L60E 96 transmission update 
H58 VS 5.01 V8 with 4L60E 
H83 VS 5.01 V8 with 4L60E 96 transmission update 


Fig.1: a number of different ECU programs have been used by Holden 
over the years. Each of these needs a script containing data addresses and 
other information purpose-written for it. 
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(RTB). This contains a static RAM and 
a series ofresistors. The resistors cali- 
brate the engine’s fuel backup values 
and also tell the ECU how many cylin- 
ders the engine has (the latter is done 
in both the hardware and software). 
The static RAM contains both the pro- 
gram and the engine management 
maps and it is the latter that are 
changed during reprogramming. 


Connecting up 

A coaxial cable is used to connect 
the PC to the ECU. One conductor is a 
ground while the other connects to 
the data port already present on the 
ECU. This port is normally used to 
read sensor data for fault diagnosis 
and several commercially-available 
tools are available to do this. 

One aspect of the Holden system 
that makes it amenable to program 
manipulation is that the data port is 
bidirectional. It is used by diagnostic 
tools to temporarily disable the input 
of a sensor, allowing easy fault diag- 
nosis. If, for example, a coolant tem- 
perature sensor is suspected of having 
an open circuit in its wiring loom, it 
can be software-disabled and the re- 
sulting engine change studied. This 
bidirectional port has its origins in 
the US On-Board Diagnostics (OBD) 
legislation, which requires that vehi- 
cle emissions be kept within certain 
parameters for long periods. 

The Kalmaker software modifies 
this facility, using it to write the trans- 
mitted data to the static RAM rather 
than just using it to disable a particu- 
lar input sensor. 

The program addresses are con- 
tained within the individual Kalmaker 
scripts. The Kalmaker program itself 
is just a general purpose editor; it’s 
the scripts that contain all the intel- 
ligence and a script has been written 
for each of the different Holden 
MemCal programs. Fig.1 shows the 
different MemCals that have been pro- 
duced over the years. 

Note that there are often update 
MemCals within the one model. How- 
ever, these only change the program 
data (rather than programming tech- 
nique) so they don't need a new script. 

Using the bidirectional port to write 
directly to the static RAM gives seam- 
less changes in real time. This is im- 
portant as sudden mixture or timing 
changes can be dangerous if the en- 
gine is being run under load on a dyno 
during the reprogramming. 


The MemCal is replaced with a Real Time 
Board which contains a static RAM chip (the 
empty socket) and resistors that configure the 
backup fuel maps. 


A development ECU is used during the real-time reprogramming. Once the 
program is correct, it is burnt into a normal MemCal’s EPROM which is then 


re-inserted into the standard ECU. 


Another approach used in some sys- 
tems is to use an EPROM emulator in 
conjunction with a standard EPROM. 
Each time a data change is made by 
the emulator, the ECU toggles to the 
standard EPROM, covering up the data 
gap, so to speak. This can cause hic- 
cups as the engine is momentarily run 
by a program that is no longer ideal 
for the operating conditions. It's for 
this reason that the Kalmaker program 
avoids this approach. 

The serial data cable connects the 
PC's parallel port to the ECU via an 
interface board. The interface is 
needed because the ECU high speed 
serial data link does not conform to 
RS232 specifications and its baud rate 
is 8192, not the standard 9600. The 
interface board allows bidirectional 
communications via the PC’s parallel 
port status lines. The PC can then poll 
the parallel port for incoming data in 
a similar fashion to Laplink's PC-to- 
PC communications software. 


Reprogramming a Holden 

If the engine has been modified or 
its operating parameters changed (eg, 
if premium unleaded fuel is always 
used), changes can normally be made 
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SPEAKER 
DRIVERS & 
PARTS 


DYNAUDIO, PEERLESS, 
Scaw-SPEAK & VIFA DRIVERS 
FROM DENMARK 
* SOLEN AND BENNIC CAPACITORS 
* FLARED BASS REFLEX PORTS 
© TERMINALS * INDUCTORS 
* DEFLEX DAMPING PRODUCTS 


Australia's largest seller of quality 
Danish hi-fi speakers drivers. For free 
information on all our speaker drivers 
and parts, call Scan Audio or send $15 
for new catalogue with complete data 

sheets on 93 different speaker drivers. 
Price includes air mail 

postage anywhere in 

‘Australia or NZ. 


PO Box 242 Hawthorn Victoria 3122 


Те! (03)9429 2199 Fax (03)9429 9309) 


iPower 100 Universal Programmer 

|| 48-pin Textool Socket para I/F........ 
Е Нер 101 Value for Money 8MB 
| E(E)PROM - 1 slave socket... 
IM 808 High Speed 8MB E(E)PROM | 
programmer 1 master 8 slave sockets $790 | 
И Jet 08 Production Series E(E)PROM 

| Programmer Stand alone or PC (para)$1590 | 
IPEPO1 Portable 8MB E(E)PROM series 
Programmer, Parallel Роп... $295 
pEML2M EPROM Emulator .... . $480 
i Picker 20 Stand Alone IC Dram CMOS 

| Portable Tester ................. s $ 
BI RU2DIT 16 Piece uv EPROM Eraser 

| with timer... 
| Plus converters, adapters & eproms. 

| Contact us for other specialised develop- 

| ment tools or data acquisition, industrial } 

| electronics, computer and electronic 

| parts and service. Available from: 

| 

| 


199 


D.G.E. Systems; Nucleus Computer; 
Stewart Electronics; TECS; X-ON. 


| SUNSHINE ELECTRONICS 
9b Morton Ave, ren Vic, 2163 

(03) 
| FAX: (03) 9569 1540 Email: nucleus@ozemailcom au 
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Effective engine management reprogramming must be done in real-time on an 
engine or chassis dynamometer, as shown here. 


to the engine management program to 
improve performance. However, for 
this to be done efficiently, real-time 
reprogramming while the vehicle is 
tested on a dynamometer is a neces- 
sity. 

While it would be possible to re- 
move the MemCal, reprogram it on 
the bench and then plug it back into 
the car, this approach is very time 
consuming because the changes are 
unlikely to give the optimum perform- 
ance “first go”. Instead, the complete 
ECU is removed and temporarily re- 
placed with the development ECU 
containing the serial cable plug and 
Real Time Board. 

Changes can then be made in real 
time while the caris under load. Typi- 
cally, the air/fuel ratio is sensed by a 
high-speed heated oxygen sensor 
placed in the exhaust and the engine 
power checked on the dynamometer 
at full-load for air/fuel ratios ranging 
from 13:1 to as rich as 12:1. 

Both the Commodore V6 and V8 
engines develop maximum power at 


an air/fuel ratio of about 12.5:1. 

Ignition timing changes are nor- 
mally made by holding the car at a 
certain MAP setting (ie, at a constant 
load) and RPM and then advancing 
the timing until the rate of the meas- 
ured power increase slows or stops, or 
detonation intrudes. The timing is then 
generally retarded a few degrees from 
this point. 

Note that in some cars, no power 
gain at all can be made by remapping 
in this manner. 

Once the new program has been 
devised, the original program can be 
erased by removing the protective 
sticker and exposing the MemCal to 
UV light. The new program can then 
be burnt into the EPROM of the 
MemCal and the MemCal re-inserted 
in the standard ECU. 


Contacts 

(1) KAL Software (Brad Host) — 
phone 0412 266 758. 

(2) Awesome Automotive — phone 
(08) 8277 3927. sc 


This is what you need for remote control of 
a central locking system. The two-button 
transmitter provides the lock and unlock 
functions and a relay on the receiver board 


can power up a separate car alarm. 


By LEO SIMPSON 


Add central locking 
to your car 


Don’t you just envy those swaggering motorists 
who just park their car, get out and then walk 
away without having to lock the doors. They 
just blip their little key remote and the doors all 
lock themselves automatically. It’s even better 
for them when it’s raining. None of this fumbling 
with keys while you get drenched. 


S YOU CAN SEE, I get frustrated 

by motoring’s little tribulations. 
It's even worse if you regularly drive 
two cars, one with central locking and 
one without (no, I don’t mean at the 
same time). When driving the car with- 
out central locking, it’s all too easy to 
walk away without locking the car. 
And then there are the times when 
you go to open the rear doors to get 


something off the back seat and the 
doors are still locked. 

All of which is a pretty strong in- 
centive to install remote central lock- 
ing. It's stops you getting wetter in 
wet weather and avoids the possibil- 
ity of strained fingers when trying to 
open locked doors. 

Actually, adding central locking to 
a car doesn’t require any electronics 


at all. All you need is a set of central 
door locking solenoids, a wiring dia- 
gram, a screwdriver, a free afternoon 
and a fair bit of patience. The tricky 
bit is where you have to thread the 
wires for the solenoids through the 
door pillars and so on. 

But simply having central locking 
is not good enough because you still 
have to lock and unlock your car with 
а key. To be truly up to date you need 
one of those nifty keyring doodads 
and that's what this projectis all about. 

In essence, this project provides the 
UHF remote link; a keyring transmit- 
ter with two buttons and a UHF re- 
ceiver board which operates the cen- 
tral door-locking solenoids. Actually, 
we should note that they are not sole- 
noids but motor-driven actuators. 

You don’t need to assemble the cir- 
cuitry of the keyring transmitter. It 
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Fig.1: the 2-channel transmitter uses diodes to pull pins 12 or 13 low 
when the pushbuttons are pressed. The result is a 100kHz burst of 


pulses at 304MHz. 


comes fully assembled. All you need 
to build is a small PC board with a 
preassembled UHF receiver module 
and a handful of other parts. 


Transmitter circuit 


Now while you don't have to build 
the transmitter since it comes ready 
built, it is useful to have a look at the 
circuit in order to understand how it 
functions. The transmitter circuit is 
shown in Fig.1. It shows an 18-pin 
trinary encoder chip, IC1, an A5884, 
It drives a single transistor connected 
as an oscillator which runs at 304MHz 
whenever pin 17 of IC1 goes high. The 
result is a 100kHz burst of encoded 
pulses at 304MHz which is radiated 
by the inductor L2, which is actually 
just a single loop of track on the PC 
board. 

1С1 can deliver two separate en- 
coded pulse trains, depending on 
which button is pressed. When either 
button is pressed, power is applied to 
IC1 via diode D3 or D4 while the en- 
coding option is selected by D2 or D1 
respectively. Note that there are many 
thousands of codes available depend- 
ing on whether the address lines are 
tied high, low or left open circuit. 
That's where the word “trinary” ap- 
plies, because there are three separate 
encoding options for each address line. 

LED1 provides a visual indication 
that the transmitter is operating, a 
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handy feature if you suspect that bat- 
tery is dying. 

A number of the components on the 
transmitter board are surface mount 
types so if you do pull it apart you 
will find that they are rather hard to 
see and identify unless you have a 
magnifying glass. 


Receiver circuit 


Fig.2 shows the circuit of the re- 
ceiver board. This uses a small UHF 
receiver module to detect the pulses 
of 304MHz and turn them into a pulse 
stream which is fed into pin 14 of the 
matching trinary decoder chip, IC1, 
an A5885M. Depending on whether 


зоча 
This is what the transmitter looks like 
when you pull it apart. You will need 
to tweak the trimmer capacitor at the 
top of the board to set it to 304MHz. 


button 51 or S2 on the transmitter is 
pressed, IC1 will detect a valid code 
at pin 12 or 13 which is signified by 
that line going low for as long as the 
transmitter button is pressed. 

The receiver module also drives Q6, 
an emitter follower which turns on 
LEDS whenever a signal is being re- 
ceived. Note that any received signal 
will be indicated by LED5, whether it 
is a valid code or not. At other times, 
LED5 may flicker on or off due to 
random noise being received. 

If pin 12 goes low, its output is 
inverted by gate IC2c to drive transis- 
tor Q4 via LED3 and a 3.3kQ resistor. 
When Q4 turns on it provides the 
“unlock” function on the central lock- 
ing module. 

If pin 13 goes low, its output is 
inverted by gate IC2d to drive transis- 
tor Q3 via LED4 and a 3.3kQ resistor. 
Q3 provides the "lock" function on 
the central locking module. 


Alarm switching 

Gates IC2a and IC2b are connected 
together as an RS flipflop. When pin 
13 of IC1 goes low, corresponding to 
button S1 on the transmitter being 
pressed, the flipflop is set, with pin 3 
of IC2 going high. Beinga flipflop, pin 
3 stays high even after button 81 is no 
longerbeing pressed and it drives tran- 
sistor Q5 via LED2 and the associated 
3.3kQ current limiting resistor. Q5 op- 
erates the relay to supply power to a 
car alarm, if you have one fitted. Hence 
this circuit can operate central lock- 
ing and a car alarm if you wish. 

When pin 12 of IC1 goes low, corre- 
sponding to button S2 on the trans- 
mitter being pressed, the flipflop is 
reset, with pin 3 of IC2 going low. 
This turns off Q5 and the relay, so that 
the car alarm is turned off. 

Operating either of the buttons will 
cause diode D2 or D3 to conduct and 
turn on transistor Q2 which operates 
a buzzer. The buzzer is optional and 
probably not necessary for most 
applications. 


Board assembly 

Fig. 3 shows the component layout 
on the PC board. The board assembly 
is pretty straightforward but we would. 
suggest that the PC stakes and links be 
installed first. Then insert the resis- 
tors, diodes, LEDs and electrolytic ca- 
pacitors. Make sure that the polarised 
componentsare installed the right way 
around. Then insert the transistors and 


ANTENNA 


CODING} 


Fig.2: a UHF receiver 
module drives the trinary 
decoder to operate 
transistors for the lock and 
unlock functions. The relay ‘OR 
can be used to switch a car 

alarm, if desired. 


note that there is a trap for young (and 
old) players at this point. 

We have seen these C8050 transis- 
tors supplied with varying pinouts. 
The board is designed to take transis- 
tors with the conventional EBC pin 
sequence, as shown on Fig.2. How- 
ever they can sometimes be supplied 
with the ECB pinout sequence, so you 
should always check the labelling on 
the plastic encapsulation. If it is dif- 
ferent, you will need to bend the tran- 
sistors’ pins to match the PC board. 

Next, install the two ICs and then 
the receiver module. Do not solder the 
address pins of IC1; ie, pins 1-8 and 
10 & 11. These may be soldered later 
when you custom code the transmit- 
terand decoder. Check your work care- 
fully against Fig.2 and Fig.3. 


Test & alignment 

Now apply power from a 12V DC 
source and operate the buttons on the 
transmitter. Each time a button is 


e ye 


VIEWED FROM 
BELOW 


ї 
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D: 


REMOTE CENTRAL LOCK 


The central locking kit comes with two master and two slave actuators, a 


pressed, ГЕР (orange) should come 
on brightly. LED3 should light when 
button S1 is pressed and LED4 should 
light when button S2 is pressed. Fur- 


control unit, the loom and mounting brackets for the actuators. The control unit 
is linked up to the decoder board for full remote control. 


thermore, LED2 should light when $1 
is pressed and go out when S2 is 
pressed, showing that the alarm func- 
tions are correct. 
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Fig.3: the component overlay for the PC board. Install the UHF receiver module 


as the last step in assembly. 


If these functions are not operating 
correctly, go back and double-check 
all your work. The most common prob- 
lems are missed solder joints or a com- 
ponent installed at the wrong posi- 
tion. You are not likely to have dam- 
aged an IC unless you installed it the 
wrong way around. 

Speaking of missed solder connec- 
tions, 10 pins on the decoder IC should 
not have been soldered at this stage. If 
you accidentally tied one or more of 
these pins to the adjacent positive or 
negative bus-bars, even by a solder 
splash, then it will not acknowledge 
the transmitter even though LED5 may 
light each time one of the buttons is 
pressed. 

Supposing that everything is work- 
ing so far, the tasks of alignment and 
coding still remain to be done. Align- 
ment? What alignment? It works, 
doesn't it? Well we stated earlier that 
the UHF transmitter and the receiver 
module operate at 304MHz. We lied. 
They are supposed to operate at 
304MHz but as supplied they operate 
at 318MHz. 

To obtain the correct frequency, you 
need to tweak the adjustable capaci- 
tor in the transmitter and add a ca- 
pacitor across the coil on the receiver 
board. To do both of these tasks, you 
will need super duper eyes with mi- 


croscopic vision orat least, good light- 
ing, a very good magnifying glass and 
a steady hand. 

Let’s do the receiver modification 
first. You need to identify the 10pF 


1 keyring transmitter with two 
buttons and LED indicator 

1 PC board, 117 x 48mm 

1 UHF receiver module 

1 12V relay with SPDT contacts 

6 PC pins 

1 buzzer (optional; see text) 

З 100uF 16VW electrolytic 


Semiconductors 

1 A5885 trinary decoder (IC1) 

1 4093 quad 2-input NAND 
Schmitt trigger (IC2) 

5 C8050 NPN transistors (Q1-Q5) 

2 1N4148 small signal diodes 
(D2,D3) 

3 GIG power diodes (D1,D4,D5) 

1 6.2V zener diode (201) 

3 green LEDs (LED1, LED3) 

3 orange LEDs 
(LED2,LED4,LED5) 


Resistors (0.25W, 1%) 
1 100kQ 21kQ 
73.3kQ 1820 


Where To Buy The Parts 


The PC board and other parts for this design are available from Oatley 
Electronics who own the design copyright. Their address is PO Box 89, 
Oatley, NSW 2223. Phone (02) 9584 3563; fax (02) 9584 3561. The prices 


are as follows: 


UHF remote control with two-button transmitter .... 


Additional two-button transmitter. 


Central locking kit, two masters, two slaves plus loom . 


. $35 


$15 
$60 


Please add $5 for postage and packing. 
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ceramic capacitor which is connected 
in parallel with a slug-tuned coil. It 
and the coil are surrounded by wax so 
you will need to look very closely. 
Now solder a 2pF ceramic capacitor 
across the 10pF capacitor. 

Set the transmitter and receiver 
board close to each other and apply 
power to the receiver board. Press one 
of the transmitter buttons and slowly 
rotate the trimmer capacitor anticlock- 
wise until LED5 comes on brightly. 
You will need to use a metal-tipped 
alignment tool when doing this ad- 
justment, to minimise the effects of 
stray capacitance. Do not use a small 
screwdriver — it is just not workable. 

You will need to do this adjustment 
repeatedly, to get maximum range. 
Each time you do the adjustment, the 
transmitter should be moved further 
away from the receiver. You will need 
an assistant to note when the various 
LEDs on the receiver board light. 

Ultimately, you should be able to 
get arange of more than 10 metres and 
while the system is capable of more 
range than that, there is not a great 
deal of point in doing so. After all, do 
you really want your central locking 
operable from more than 10 metres? 


Coding the system 


The final step in the electronic work 
for this project is to code the transmit- 
ter and receiver. Both must be coded 
exactly the same way otherwise the 
system cannot work, If you connect 
pin 2 of the transmitter chip to OV, 
then pin 2 on the decoder chip must 
also be connected to OV. 

Note that while the circuit of Fig.1 
shows both positive and negative 
busbars for coding, and the same on 
Fig.2, the transmitter board actually 
only has the OV track available for 
easy coding. If you want to tie some 
pins high, you will need to wire a 
small link on the back of the PC board. 
If you take this approach, you must be 
careful that the board can still sit flush 
in the bottom of its case. If it does not, 
you will not be able to close the case 
up without having one of the buttons 
permanently pressed. 

Once the system is coded and oper- 
ating as it should, it can be fitted into 
a case or a large piece of heatshrink 
tubing and installed underneath the 
dash panel of your car. Make sure the 
central locking system is working ex- 
actly as it should before hooking it up 
to the remote control receiver. sc 


25 MHZ DUAL TRACE CRO 
to a wide range of applications. Features include a deflection 
coefficient of Smv/div to 20V/div in 12 calibrated steps. It also 
gives algebraic ADD, SUBTRACT, INVERT & X-Y modes. The 
time base range is from 0.5usec/div to 0.2 sec/div in 18 calibrated 

J| steps. A continously variable uncalibrated control between the 
steps, along with X5 expansion extends the fastest sweep speed 
to 40nS/div approx. Variable hold/off, in addition to multimode ym 
triggering, provides versatile triggering up to 40Mhz. 


SUPPLIED WITH 2 PROBES. Cat. QC-1900 


| INVERTER MONTH 


“ч 


Pi 
FAYE 


‘See who is at your front door before 
‘opening it! You simply can't be too | 
careful these days. When a visitor 

presses the doorbell, the video 

monitor automatically turns on, and 

you can see who is at the door. You 

сап talk to them, and if you don't 

know them, ask them their business, 

without opening the front door. With 

the optional door release, you can 

remotely open the front door, and let = 
the visitor in if you wish, The camera has 

IR LEDs for night illumination, and comes with installation hardware for 
flush or surface mounting. Supplied with clear instructions can easily be 
mounted by the family handy person, One year warranty. 

DOOR RELEASE TO SUIT $34.95 Cat. QC-3415 


Cat. QC-3410 


680mB. 


12VDC TO 240V AC INVERTERS 


KEEP WIRING TIDY! Are 


you sick of 
‘See 1997 Cat page 85 ees 
cabling 
behind 
your 
Hi Fi 
video or 
140 WATT 200 WATT Computer or TV? Spiral 
Cat. МІ-5036 Cat. MI-5038 binding is available in 2 sizes, 
Was $99.95 Was $159.50 andis sasiy wrapped around 
uches of cables to keep 
Save $20.00 Save $30.00 them tidy. Colour is black. 
6ММ DIA 2.5 METRE 
Cat. HP-1220 
300 WATT 12MM DIA 1.5 METRE 
Cat. MI-5042 
нр 
Was $229.50 Ete 
Save $40.00 iie any cord 
lead on your 
phone is 
always 
О WATT tangled, you 


need this product! It simply 


quedes plugs into the handpiece, and 
| Was $379.00 rotates keeping the curly cord 
Save $50.00 untangled. Made in USA. A 


quality product. Cat. YT-6075 


NEW JAYCAR STORE IN BRISBANE 


1322 GYMPIE ROAD. CNR ALBANY 
CREEK RD. ASPLEY QUEENSLAND 
Ph: 3863 0099 Баа 5865 0122 


Best price in town? 74min, 


S S O D ua. 


FUSE Vm 


TV HEADPHONES WITH 
VOLUME ff = 
CONTROL 


Lightweight headphones 
especially suited to 

watching TV, and not 

disturbing others around you. 

Has inline volume control for left | hy 
and right speaker, and long 
5 mt. cord. Supplied with 
3.5mm stereo plug & adaptor 
to 3.5mm mono plug. Frequency range 20Hz - р 
20kHz; Impedance 32.0; Sensitivity 96dB at 1kHz; 


Cat. XC-4710 


WITH VOLUME CONTROL! М 


cat A208 190 $9.95 
EARPHONES WITH 
VOLUME CONTROL — e 


These earphones incorporate an 
fanti-sound leak design and have a 

Separate volume contro! for left & 

Fight speaker. Ideal for portable CD 

players, Hi F's, portable stereos, 

ог other audio equipment. Using a 

8.5mm stereo socket. Includes 2 free! 
‘earpads. Frequency range 12Hz - 20kHz; 
Impedance 329; Max input power 40mW; Сога 
length 1.2 mts; Plug 3.5mm gold stereo. 


$6.95 


oe tes 


=u anion gu 


VIFA 2 WAY CROSSOVERS 


Another surplus stock purchase. These have - 
been designed for some old style Vifa kits. The 
SAXSO suited a 5" Vifa woofer and a D19 tweeter, & the 
SAXTO suited a Vifa 8" paper cone and D19 tweeter. The. 
crossovers are mounted on a nice rear terminal which we 
sell for $5.25 alone. Both handle about 40 WRMS. 
Supplied with freq graph & schematic diagram. 

Limited quantity available. 

ЅАХ50 CROSSOVER FREQUENCY 3 KHZ Cat. CX-2609. 
ЅАХТО CROSSOVER FREQUENCY 4 KHZ Cat. CX-2608 


Only $14.95ea 


WHY TAKE THE RISK? we're not sure whether the stories 
you hear are true or not. Some people it seems, appear to get 
headaches from continual mobile phone use. Jaycar has 
sourced a range of genuine leather mobile ‘phone cases to 
suit most popular models. So what? Well these cases have a 
special lead - yes lead - insert sewn into the lining of the 
leather case. This lead runs right across the earpiece (where 
your head is closest to the ‘phone) and right around the base 
of the antenna where RF radiation is generally the greatest. If 
you are worried about the potential hazard from mobile 
‘phone radiation why not try one? At $29.95 it costs no more 
than а standard quality leather case anyway. ~n- 
Microtac Cat. HC-6920 ` 
Motorola 8200,8400 Cat. HC-6922 

Motorola Flare Cat. HC-6924 

Motorola 8500,8700 Cat. HC-6926 

Nokia 21 = Cat. HC-6930 

Nokia Cat. HC-6932 

Nokia 8: Cat. HC-6934 

Nokia 3 Cat. HC-6936 

Ericsson 318/388 Cat. HC-6938 

Ericsson 738/788 Cat. HC-6940 


Only $29.95 ea 


its elastic straps to your car's sunvisor, Ultra. 
ton pockets firmly hold and protect CD's. 
is also 2 pen holders, a mesh pouch for 
в and zippered map compartment are. 
cluded for added convenience. Just flip down 
to retrieve or replace a CD. Flip it up and 


n й 
y6 SOUND/LUGGAGE/SAFETY BEIT 

Another surplus stock purchase! This is a really 

[чө с, quality neoprene carry belt. It's designed for a 

Mme суш but is ideal as 

‘safety pouch, like 

you see all the 

tourists wearing. 

It has one main 

compartment 

| | (size about 

| |115W x 50D x 

430H approx.) 

There is a very 

small compartment which could hold a cigarette. 

lighter, Keys or folded notes, and two others which 

are designed to hold AA batteries, etc. The belt is. 

J Да adjustable, and the oversized flap on the big 

1/A Y. compartment keeps out rain. 

Cat, AR-1790 


fing, Retai Price $24.95 


S. 


M 
ды 


ДУГ 


d : Pa Jaycar РЕісе 99S, Sos pecker protection. For details see Cat. P49. 


| SOLAR PANELS 


pi 


RN-3460 RXE075 
RN-3462 RXE090 
RN-3464 RXE110 
ВМ-3466 RXE160 
RN-3468 RXE185 
RN-3470 RXE250 
RN-3472 RXE300 
RN-3474 RXES75 


BI IWATT 2WATT 4WATT 
6VOLT 12VOLT 12VOLT 
ZM-9020 ZM-9024 ZM-9026 


1519.95 437.95 567.95 


Cat __Part #__Was_ 


62 $28 cavm-z750 


ME 


This phone mount is made in Taiwan 
for the American market. Itis notan 
‘el cheapo’ Chinese piece of crap! 
Fits any mobile phone and its easy 
to install. Spring loaded padded jaws 
hold the phone securely. Flexible 
mounting arm connects to the seat 
bolt without drilling, or to the 
floor/console with the base, 

plate (needs drilling). 

Mounting platform 

slides/locks into place 

without screws & it tilts 

180 degrees and swivels 360 degrees by adjusting 
wing nuts. Cat. YT-6120 
Retail Price $59.95 


ГЇ. 
GRIPMATIC CD MOUNT 


Another surplus stock purchase!! Mount 
your portable CD in your car. Gripmatic. 
positions your CD player firmly at 
your finger tips for easy access 
without hindering use of the passenger 
seat. Features include «Spring loaded 
padded jaws to hold CD player firmly in place 
without fastener tapes «Holds players up to 
180mm wide «Anti-vibration suspension 
reduces skipping *Quick release mounting 
platform slides/locks into place without 
screws «Tits | 
180° and swivels 
360° by adjusting wing nuts 
*Mounting arm connects to seat bolt without 
driling, or to floor base or console with base plate 
provided. Made in Taiwan! Cat. AR-1770 


Retail Price $69.95 
Jaycar Price $39.95 


‘These can be mounted on an external or internal 
comer, and the bracket can swivel to the desired 


angle. See Cat. P48 for details. See 97 Cat. page 30 for details. 


Cat. CW-2838 KSN1005A KSN1141 
Was $49.95 Pr Cat. CT-1910 Cat. CT-1912 

Se. Vn Was $14.95, Was $39.95 ( 
Save $15 See" s age К 
REED SWITCH MAGNET ASSEMBLIES S2V® $2.95 Save $4.95 


EASY START CAR JUMP STARTER |y 
Plug between the 2 cars via cigarette 
plug, and wait a few minutes. 

Power from the good battery is 
transferred to the bad battery. 

See 97 Cat. page 78 for full 

details. Cat. MB-3595 

Was $39.95 Save $5 


Oct. $34.95 


Normally open (N.O.) and normally closed (N.C.) on 
the one assembly. Length 55mm. 
Cat. LA-5070 


Normally $5.95ea 
Oct 54.95ea 
Buy ТО for 540 


Є 


Trip Watts Trip Watts 

6.95 102880 

725 14.6 Gan 

7.50 218 680 

7.95 443160 [| | need for general 
8.50 314640 — 627 680 ээх». See $7, 
9.95 563640 — 1125080 

10.95 81.0640 162.0 G8 Г] 4 

1295 12608040 253.6 080 


CRIMP LUGS 


MALE SPADE - 6.4MM|FEMALE SPADE - 6.4MM 


ы - 


$20 cus 


PKt100 Cat. PT-4512 [Pkt 100 Cat. PT-4513 
Was $14.95 Was $14.95 
Kc32:3s 5С10197 512951 Now $8 Pkt |Now $9 Pkt 
ое ~ 99.50 | MALE SPADE - 4.8MM| FEMALE SPADE - 48MM | 
KC-5231 SC 8-9/97 $219.00 
KC-5229 5С 7/97 $9.95 | Pkt 100 Cat. PT-4519 | packet 100 Cat. РТ-4529 
88 compartments. Total size KC-5227 sco/o7 521.95 | Was $14.95 Was $14.95 б 
| 420 275mm. See 97 Cat siren see -5226 SC6 ss | Now $8 Pkt | Now $9 Pkt 
pias s ed dots Mew KC-5225 SC6/97 514.95 | INSULATED EYE:ID5.3 | INSULATED BLADE 
-634 5224 SC 7 $i 23 
|0 Cat. Price 511.95 NTSC-PAL CONVERTER КС-5223 SG 5/97 Tu 


Save 52) 


Cat. HB-6321 
Cat Price 
524.95 
Save $5 


KC-5221 SC 5/97 Рї100 Cat. PT-4515 | Pkt 100 Cat. PT-4517 


5 | Was $14.95 Was $14.95 
KC-5219 SC 2/97 $17.95 Г 
Now $8 Pkt Now $8 Pkt Mi 
KC-5217 SC 1/97 910900 PIN TERMINAL BULLET SPLICER 


КА-1797 


Pkt 100 Cat. РТ-4505 
Was $14.95 


Now $8 Pkt 


Pkt 100 Cat. PT-4528 f 
Was $17.95 


Now $10 Pkt 


~ |саьрр-а001 S 
M cat. Ps-4050 $2.95 gea 
$7.25 ws 
C x 
k f= ake ae 
' ' 
Ce.psaoso  — баһзюю916.Ө0О__ lcat. PS-4062 
$11.95 ` 
)RS With small plate 
Gat. PP-4035 


^ * Cat. PS-4070 


' | $6.95 


CatPP-4086  ' 


IN S2- 95ea 


Ideal for mounting 
ina standard 


б 3.5m Long Cat. PS-4125 


$5.95 le 
xus - $10.95 


cat. PS-4130 S 7 os 


Supplied in a 
metal case, 
and has 3 
sets of RCA 
socketson @ 
the rear. 


* Was $27.95 
"ме 


X 


AUI 
Cat. AC-1658 
Save $8 


See Cat. P99 for full list. 
Cat. TD-2100 
Was $24.95 Save $5 


See Cat. P99 for full 
list. Cat. TD-2102 
Was $49.95 Save $10; 


BOTH INCLUDE 
BONUS TYRE 


20 


PRESSURE GUAGE = 
MULTIMEDIA 
MANSY STEREO AMPLIFIER Save $6.00 


CARD KIT AND Tsminigas пате torch is only 135mm long, 


and this deal includes the soldering tip. 


Y [SPEAKERS catsisoouers 512.95 
1412SolderingTip $713 0.95 
$235.90 
“бод Pees 
“aa LAMINATOR 


Ideal for business cards and photos. Limited qty- 


Was $79.95 NOWS65 save $14.95 


„ Laminating Sleeves: 


Refer SC Oct. 96. See 97 
Cat. page 10 for details. 


Cat. кс-521з Save $69 
Cat. Price $159 T For business cards 


= = Pkt. 100 XL-2504 $6.95 
шы Now $99 1 ™ | For Photos (6x4) 
Pkt. 24 XL-2505 $4.95 


12V 26W TWIN TUBE FLURO LIGHT 


Contains 2 x13W tubes. =й 


[К On/off switch. 600mm long. ! 
Cat. Price 529. 95 Oct.$22. 95 Save $7 


Cat. 57-3021 
C Consult 
NICS 


TAY 


$4.50 5 WE 


and switch Cat. PS-4082 


$16.95 Se 


With large plate 
and switch Cat. — 6 Ө ЖАЛЫ Sina) nh Ame 
PS-4084 


$16.95 


Each socket is individually switched, and. 
there is an inbuilt circuit breaker. a N ANTERA NEAN 
»* |cat. MS-4050 


Inline cord switch for 2 and 3 
core cable up to 10A. 
‘Switches both active and 
neutral wires. Suitable for AC 


mains only. $11.50 


Cat. PS-4075 


Cat. PS-4057 


$12.95 


т pr: OX i 
сараю $5.95 


Cat. MS-4045 А 51 3 -9 5 


^£ 


$59:90:— —— f 
MAIL ORDER POT SPECIALS 


We have a very small quantity of Pots available that were } 
used in various old kits. Grab a spare while you can! Available 
from our Mail Order Dept. or from Rhodes store only. 


10K Centre Click Antilog Dual Gang $2.50 caren-aszz Ш? 
25K Centre Click Linear Dual Gang $2.50 _ caten-4524 
50K Full Click Log Dual Gang m 50 Cat ER-4526 


25K Linear Dual Gang 16mm Spline Shaft $2. D cat 5-450 i" 
50K Log Single Gang 16mm Spline Shaft $1. OO са‹єн-45з2 
10K Linear Single Gang 16mm Spline Shaft $1.00 cat Er-4534 


METAL SIRE 


15W hom speaker E 
with siren driver 
12VDC operation. 
Ideal for car or be 
house alarms. 
Sound level 
1158В/12У. Current 9 
drain 500mA. Waterproof. Limited 
Cat. La-5700 Cat. Price: Y Keep the cat off of the lounge! 
Now $19.95 s Tattle tale can detect vibration 
= in an object or surface without 

any apparent motion. Made in 

USA. See 97 Cat. page 176. 

Cat. LA-5270 
Тербие. Cat. Price $39.95 Save $29.95 Ш 
Es Б Now $10} 
E ALARM STICKERS Е 
верегаіе PP CAR Sticks i 
disable circuits to inside. M 
«Passive arming «Tamper 22588 PEE dou. 


memory *Arming memory «Car Pip Size 
hom can be connected. See 97 72x32mm. 


Cat. page 74 for full details Gat лоо $1ea 
Cat. LA-ss20 Cat. Price $99.50 _ Я 
НОМЕ Sticks to outside of E 
window, or most surfaces. 3 
‘Size 120 x 80mm. e: Ek 
Cat. LA-5102 ve 00еа k: 


~ A —-_ thee ft 
DaM MAIL ORDER - FREECALL FOR PHONE oo "1800 022 888 
—~ 


110 


Price $19. 


{CCD MINI CAMERA 


This mini camera comes 
їп а black metal case 
that measures only 
35(W) x 35(H) x 
15(D)mm!t 

Unbelievably small. 
Supplied with mounting 
bracket and lead with DC 
socket, Requires 12VDC, 
any standard video input - 


via an RF modulator to a TV aerial. 


mue QC-3470 Only $149. 50 | 10" Polycone Re/Sponse 


“LOOKS LIKE 
CAMERA 


Includes infra red 


Use our ZD-1945. 


"mes Specs are in the 97 Cat. P154. Cat. 20-1945, 


4 WAY PARALLEL AUTO 


( opening 
j PRINTER { 18mm) 
id 
SwiTCH $ SER 
See 97 Cat. page 161 for * Emits red, orange, yellow, green, blue knife type extras - phillips && 
full details. and white. Specs: red 45mcD, slotted screwdriver, file, can 
Cat. XC-5080 Was $47.85 green 15mcD, blue 3mcD. ‘opener, bottle opener, knife. 
Cat. ZD-1798 Supplied in a holder with belt clip. 

Oct. $35  save$1285 Cat. Price $9.95 | _ Made in Taiwan. Саб TH-1905 
GOLD SPEAKER STANDS Save $3 Was $19.95 Save $9.95 
See 97 Cat. page 49 for full 
details Oct. $10 
Cat. HS-8000 See 97 Cat. P41 12" 100WRMS, WD 

Мө Was $29.95 10” 65WRMS (сал. CG-2380 
Oct. $20 Wester so Was $99.50 Т 

AY as E 

IUS Save 5 9.95 Save $24.50 

SPEAKERÍ ‘FULL HOUSE” POWER DRIVER BIT SET 
Q Ц 
SPEA R! Plugs into bottom of phone and cigarette TON All the weirdo driver bits in one go! 
rock Includes plug-in earpiece for private -The set consists of 32, of the 
conversation if required. 


"(n 


Г 


MICRON PULSE 

COUNT PIRc« лхо 
N IL pus 95 
Oct. $256 

Buy 5 $22ea 


OPTIONAL LENSES AVAILABLE 
LONG RANGE Cat. LA-5031 
CURTAIN Cat. LA-5032. 


he 


! Deal #1 

| AMPLIFIER New 4 х 50 WRMS 
Bridge 2 channels tog 

V about 100W AMS to dri 

1 and that lea WRMS x 

| drive your rear speakers. 


$319 


socket and BNC. 
and connects to 
like your VCR, or } Cat. AA-0438 


| SUBWOOFER 


$99 


SUBWOOFER CABINET 
‘Supplied in knockdown form. 


| Cat. cs-2236 


A РІВ” 


Cat. YT-6105 
Cat. P 


ae 2 


e $69.95 


Save $20 ame 


NS is a quality 8" MICROTAC 


woofer and separate 2" 
tweeter Power handling 
40WRMS. See 97 Cat. 
page 40 for full details. 
Cat. CE-2300 


Was $99 


Save $30 


LI-ION BATTERY 4 


Power Plus! When used with a 8400/8700 

Motorola you get 120 hours standby and 540 mins talktime, and with a. 
Microtac you get 40 hours standby & 150 mins talktime - and no 
memory effect Cat. SB-2572 


Was $139.50 Now $99.50 Save $40 


$4.95 
$4.95 


чы 


Fibre Woofer 
Cat. CS-2244 


LASER POINTERS POCKET SHIFTER 


» E | 
STETHESCOPE CLOC N 
Cat QM-7255 7 MOVEMENT | 
Cat. Price Bie your 

$9.95 ok Bel 


your 


pe too o PR 


Oct $6.95 carci $9.9 


10" Polycone Re/Sponse 
Cat. CS-2236 


SUBWOOFER CABINET 
Supplied in knockdown form, 1 


LEDs for night Cat. CS-2532 $99.50 
$| illumination. Total $517.50 
Cat. 00-3450 rotal $517.50 ,,559 
for Carbon 
159.50 | 
$159.50 _ і 


-T—-IIIIIIIZIZTZTIICIJ 


Cat. 87-3100  MULTITOOL 
Great pocket. 

tool. Its a 
shifter 
(max jaw. 


E 


driver bits that you don't. 

Normally see. You don't get 

any slotted, Phillips or 

Posidrive bits. You do get: «4 х Ў 

Tri - wing, size 1, 2, 3, and 4 «9 x Torx 
roof), size T8, T10, T15, T20, T25, 

ub 730 and T35 •4 x Pin drive (snake), 


Bandi0*6xin- — 
Hex , "metric, size 2, 

25, 3,4, Send 6 #6 x In - 4 x o 

Hex (allen), "imperial size 5/64", 3/32", 7/64", 1/8", 9/64 
and 5/32" «3 x Torque Set, size В, 9 and 10. With this you 
get a hex driver with magnetic retainer, all in a nifty 
plasticy - rubber holder that is smaller than a deck of 
cards! (67 x 45 x 30mm). you will never get stopped by a 


wacko screw ever again! 
Only $21.95 


Cat. TD-2035 


Б є, E SSS С = р PAPST TURNTABLE MOTOR 
JOPYL E ‘See July or August Adverts for full details on these quality 
German made PAPST motors. 


Was NOW Save с ‚зоо Was 549.95 Oct 539.95ea 


_ Size Power cat. 


6" 30wams cw-2108 22.0 CELLULAR PHONE Gi | 600W — \ 
0 8” GOwrms cw-2114 39.50 180 [ CONVERTER \ 
ZU 10" томвмѕ cw-2115 49.95 18.00 KIT FOR CAR HIFI ЇЇ 
ENH 12" BOwnws cw-ziso 64.95 220 \ 


N 


lse ff D: 


ge CM-2085 See Cat. P33 


s н 5 _ Ref. SC OcUNov 96. S 
1 Was $29.95 Осе. $1 3 - > = Gat page € for fl deal 
REPONSE Don т E Cat. KC-5212 
Í Was $39.95 NOW $24.95 Save S15 ME ae, neo $299 


Мк 13WC Cat. CM-2104 See 97 Cat. page 33 Features «16 City times +200 year 
calendar *Clock eAlarm 

2 Маз 589.50 Now $49.50 Save $40, *Calculator *Folds up «Limited 

c er Cat. CF-2740 quantity available.Cat. QM-7282 

Was $19.95 


Save $1 oo 


Was 59.95 Now $4.95 


Save $7.95 Reads the temperature апа 


toh Ук: Si humidity 
car Was Now q with large 

"erp А CE display. 

Nokia 232 Nicad 1000mAH в-255 39.50 15.00 gg J RAP To AEN Я 


$ Nokia 100 Ni-Mh 1200mAH se-2ss1 49.95 39.95 SM 
I Nokia 101 Ni-Mh 1200mAH 5в-2555 49.95 39.95 
E Nokia 232 Ni-Mh 1100mAH ss-2ss8 49.50 25.00 
© Nokia 2110 Nicad 1100mAH se-2s60 39.50 25.00 WW 
ЖЩ "ча 2010 with 1200man se-2564 45.00 30.00 
Microtac Slim Ni-Mh 900mAH sB-2569 79.95 60.00 
Microtac Ni-Mh 1200mAH — sB-2570 59.50 45.00 
Microtac Ni-Mh 2100mAH — s&-257: 79.50 59.95 
[| Ericsson 337 Ni-Mh 1200тАН5в-2578 49.50 35.00 


WORLD TIME 
CALCULATOR 
WATCH 


Features *12 Cities plus 1 free zone 
sTime *Alarm «Calculator. 


NEC P3 Nicad 700mAH sp-2680 49.50 20.00 Cat. XC-0270 
NEC РЗ Ni-Mh 1200mAH —— sE-2s8: 49.50 35.00 Was $12.95 Now $6.50 
NEC Sportz Ni-Mh 1200mAH 5в-258з 49.50 39.50 SHOTGUN VIDEO CAMERA MIC 


Philips Fizz Ni-Mh 1800mAH 58-2590 69.95 49.95 Designed to pick up sound a long way away, as well 
as close up with. 


Cat. AM-4085 


| 01 nor à (TE ss Cat. Price $59 
m =) LARGE | Now $44. 
$29.95 IGITAL _ Save $15.00 
| LCD DISPLAY WITH CLOCK WITH 


Cat, AR-1725 


BACKLIGHT CALENDAR AND new DIGI PROBE г 
$169.50 TEMPERATURE MULTIMETER 


Cat. TS-1720 


Also available This fantastic 3.5 digit 
PROGRAMMABLE UNIT sed is actually soi 
: Use than a convention 
TIE hand-held unit. The > BARGAIN 


Cat. AR-1705 the ‘probe’ itself so you 


NEW POWER SUPPLIES don't have to avert your 
Save $20 on each model. а! eyes to geta circuit 
п === reading. «Logic Test 


PREPROGRAMED AND PROGRAMMABLE UNITS readout is in the body of ANTISTATIC 
|! MAT = 


*Diode Test «Continuity 


bur] a Buzzer *Manual Range 
EN P3017 25 ae *Auto range *Data Hold. 
| Was $69.95 Now 5 Supplied with a quality 
= ground lead (for the DMM) Wf 
B - M - & logic return lead. Ыр 
E usos Normally $49.95 Save 510 с 175 EET 


At Jaycar $39.95 Only $20 |i 
ет MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 388 | 


a ДАР а та аа е Т 


Маѕ 559.95 


LE ТАЕ ҮА ЫЕ С ТЕЙИШ GARE во 
ПЕТСТО. HBLEC SECURITY BEAM 


This security beam is ideal for use in 
shops, reception areas, factories, 
Plug it into computer games, stereos etc, then put the warehouses or any 
back paek on and feel all the low frequency sounds. 
See previous ads for full details. Cat. xc-1000 


unattended doorway or 
entrance area. It uses an 
infrared beam, and a buzzer 


save WAS S249 соте 
$210! broken. Ideal range is 
THEN 49.95 2-+ metres. Compete with mains adaptor. 


BLL 


Cat. LA-5190 


Allows you to connect both a UHF 
antenna and VHF antenna intothe g п 
diplexer, then run 1 cable to the 

house. Mounts onto TV mast, 


tco DISPLAY 


REMOVEABLE HARD 


| 
] 
| 


DISC CARRIER + FRAME SURPLUS -- Australian made.Cat, 17-5016 "ien | 
Ever wanted to These are 4 
transport large digit 7 
amounts of segment 
information without field effect Li 
using a Zip Drive or LCD displays These are Australian made, and are very good 
асо ВОМ writer. © suitable for s quality. If you have up to 4 TV's in your 
| Now you сап battery home, why not use a Masthead 
without breaking the bank. Use powered атр, then run a separate lead 


applications. Pins are 0.1" centres and plug 
directly into PCB or socket strips. 4 digit, 
character height 12.7mm. Display size is 50 x 
30mm and pin spacing is 33mm. Limited 
quantity available. 

Normally around $14. Cat. 20-1885 


Only $4.95ea 


any type of 3.5" or 2.5" hard disk between two 
PC's e.g. home & work. Quality made unit 

@ *Lockable cradle *Power LED + HDD usage 
LED *Fits a standard drive bay 

IDE КІТ Cat. XC-4670 


рен сет. $30 ORea 
IIGITAL TIMER 


he У sauitomatically switches lights or 
M ‘appliances on and off with up to 

12 commands. Daily 24hr 
Programming *Weekday, 
‘weekend and 7 day 

ТҮҮ programming *Random on/off 

JA and daylight saving 1 hour 
advance. Arlec brand. 


Cat. LT-3292 


Vacuum fluorescent displays - still look 

the best. Once again Jaycar has 

purchased a substantial quantity of а 

quality Futaba brand vacuum fluorescent 

displays. Each digit measures 6.0mm(H) x 

S.5mm(W), 11 digits in all. The display also 

» 3 features an apostrophe in the top right hand comer of the digits, апда 
semicolon () in the bottom in all 11 digits. Electrical and mechanical 
data is incl in the price. 


Cat. ZD-1880 
Not to forget! Allegro brand UDN6118A Driver IC 
Cat. ZD-1882 


12V DIL LATCHING MINI RELAY 


DIP style - will plug into 16 pin IC socket. 
Low profile mini 12V 2 сой 

latching relay. Highly 
sensitive - 400mW. 


n Cat. XW-0402 
ү Only $47.95 


The best quality microphone cable 
for all P.A. and stage use. Super 
flexible black matt finish PVC low 


[These use the same high quality 
[aluminium case as our best quality RCA 
plugs. Plugs are gold, and available in 


both mono and stereo. Cable entry. nominal operati noise cable with tinned copper 
COTON Nora eng. 
ЧЇ момо RED Cat. PP-0151 ns Coil * 2 ‹ JED 


МОМО BLACK Cat. PP-0152 
STEREO RED Cat. PP-0177 volts DC * Minimum set 
B BLACK Cat. PP-0178 and reset power 180mW « Nominal set 
~ and reset power 360MW 

- Specifications Contact « Max switching. 
power 60W, 125VA * Max switching 


2coillatchinge12 1 Cat WB-1530 

‘Specs: 24/0.20 

x2 core + 112/012 

Colour: red & white А 
conductors. Outer 


к, | UU HIGH BRIGHTNESS Power 220V DC, 250V AC + Max switching лр 9mm 
current 2A AC/DC • Max carrying current 
Í BLUE БЕР st ЗА AC/DC * Size 20x10x 10(H)mm 
Ў blue LED we've ever seen! Cat. SY-4060 sso. osb Cat WB-1540 
[Т 650тса at 3.6V. Size Specs: 11/0.20 
ьо. x4 core +112/0.12 
ЙЭ cat. 20-1797 x Coar R 
S. 95 white, yellow 
A ze П Tem black. Outer dia: 
мы Бе 6.2mm 
(И 20 MT. ROLL OF MONITOR атат 
OFC SPEAKER — 


CABLE 
Save 75c per mt. over buying from a 
big reel. Supplied on a plastic reel. 


cat. we-1738 Only $69.00 


to each TV from the mast. This 
way you do not lose any signal йй 
through the splitters. Max. gain 
УНЕ 10dB/ UHF 12dB. Supplied 
with mains power supply- 


МАН. ORDER - FREECALL FOR ЕНЕНЕ ORDERS 1800 022 888 


OU EUI 


PIHER HORIZONTAL 
TRIMPOTS 


Features: Dust " 
proof enclosure 

*Polyester | 
substrate «Wiper 

positioned at 5096. bs 
"Accidental rotor movement 
protected. Specifications: *Max 
voltage 100V «Nom power 0.1W. 
‘Linear curve «Tolerance +/- 30% 
*End resistance 100. 


Value Cat# Value Cat# 
2000 RT-4350|20K RT-4362 
5000 RT-4352|50K RT-4364 
1K RT-4354|100K — RT-4366 
2K RT-4356|250K АТ-4368 
5K RT-4358|500K — RT-4370 
10K  RT-4360|1M RT-4372 
All One Price 70c ea 
SINGLE SHIELDED 
CABLE = 


This is in our catalogue as Mic 
cable, but does not have, 

acotton filler. It can be 

used as audio cable, ог 

wherever a single shielded 

cable is required. Specs: Lead with 
wire 7/0.12mm, shield 28/0.12mm, 
OD 4.6mm, colour - black. 

Cat. WB-1520 

Cat. Price $1.70m 
$116/100m roll. 
Oct. Price 80¢ m 


$40/100m roll. 


ol 


‘SHRINKS UP TO 50%. LENGTH 1.2 METRES. 


Red WH-5540/Black WH-5530/Clear WH-5550 


Red WH-5541/Black WH-5531/Clear WH-5551 


Red WH-5542/Black WH-5532/Clear WH-5552 


ELECTROLYTICS 
Red WH-5543/Black WH-5533/Clear WH-5553 ^ Cat RE-6250 


Receives UHF channels 28 to 3 1700 1/4W 5% Ё 
and VHF channels 0-11. This antenna | Red WH-5544/Black WH-5534/Clear WH-5554 160 MIXED RESISTORS 
less than the brand name equi 5. Cat. RR-2000 
om length 2mts., 7 x VHF elements, CAPACITORS 
s and includes 750 balun to rune Red WH-5545/Black WH-5535/Clear WH-5555 _ Cat. RE-6260 


VM 


300 1/2W1% ТГ] 
MINI SIZE. 

RESISTORS 

Red WH-5547/Black WH-5537/Clear МН-5557 Cat. RR-0680 


Red WH-5546/Black WH-5536/Clear WH-5556 
DOR ECSSAG/Black WH-SSSS/Clenr W 


SHORT CIRCUITS VS es - opt 100 MIXED 
AN p QE uk «x. SEMI- 
E . eh 4 CONDUCTORS 
/ ҮМ (ег! | Cat. ZP-8990 
у ог |e See 97 Cat. page 160 for Bit sizes аге 12, 16 and 
+d kids! [7 details Cat. AM-4082 19mm dia. Са. TD-2028 


C ч |; ©] Cat. Price $14.95 Was $6.95 : 
evi about electrones Teese тотон Oct. $10 ГАР & DIE SET. 


Components look ike and how they work Thereare2! Save $4.95 Save $2.00 Pts ihreads onto round 


projects to build and all the components are supplied to 'orinto а hole. 
build ali the projects. There is no soldering required and ORK 
all components are mounted on a baseboard with С WORK МАТ Sizes 3, SO ET 
Springs Some projects are: «Short circuit tester Police | A3 size PVC cutting mat. amm thick TASR E. ( 
Siren eSound effects «Light chaser «Solar powered radio. 450 х 300mm ‘Cat. HM-8100 т piue 1/95 2 j 
*AmplfiereBuzzboard and more. Used In Schools ses ASI Cat. Price $24: 


Cat. Price $14.95 Oct. $1( З 
ТА cat. xs-8502 Save $4.95 This Month Oct. $18.9 
VER PRICES ON'DISK 


retreat 


In a recent issue of Hot 4's and Performance Cars, they compared 8 
Pairs of 4" car speakers. Those tested were Clarion SRR-1020 $99, 
Coustic HS-42V $67.50, Jaycar Re/sponse CS-2280 $99, JBL GTO-402 
$99, Linear Series LS-4401 $99, Phoenix Gold SC420 $99, Sanyo HD-482 
$89 and Kenwood. The winner (by a huge margin) were our very own Jaycar 
Re/Sponse CS-2280 speakers. 
omments from Hot 4's on our speakers, “The Jaycars stood out straight away 
as the only speakers on test that were able to produce a wide and deep sound 
stage. We honestly didn't think you could get speakers this good for under $100 a pair & we reckon they 
could probably take on speakers triple tho price. Highly recommended." All Model 
For details (and other Re/Sponse speakers) see our 1997 catalogue. els с 
Supplied міі: «adjustable super tweeter sgril/nardware =X/over network ТГ ALUMINIUM CASE WITH 


Adustable c T ш 
Cat CS-2280 _ $49.50 ea frrr FOAM INSERT 
Also comes in 5" $59.50ea, 6" door mount - foams perforated so 
$59.50ea, 6" rear mount $69.50ea and 6"x9" $79.50ea. pull out the 15mm square 
= = - ‘section to the shape of 
<< 2 what you want to store. 
Ё Cat. HB-6356 


fo" rear PEL Cat. Price $69.50 Е 22) A 
mount - Oct. $59.50" save $10 


IT “FLICKERING FLAME” KIT NIBBLIN 
5-DIGIT TACHOMETER KIT REFER SILICON CHIP OCTOBER, 1997 
REFER SILICON CHIP This unique kit has to £ 
OCTOBER, 1997 be seen to be E =~ Ш 


At last, a tachometer with believed! A group of > 1 
ТАРМ resolution! Unlike it's these low cost kits |2 BS Cats aluminium, 
с gives a very Eum а plastic, copper and 


inaccurate analogue counter- : 
parts, our new digital tachometer convincing imitation other unhardened 


NEW | FROM JA 


of fire - great for metals up to 18 
сап be used for accurately tuning an engine for correct mixture. With great Of fire - great f S 
features and excellent specs, this has to be the Rolls Royce of stage performances, shop displays or home lighting Е oe 
tachometers! The Jaycar kit is absolutely complete with case, punched and With a difference. 12VDC operated. Kit includes ісе $19, 
screened front panel, РСВ plus electronic components. Free IC sockets halogen lamp, PCB plus specified components. C 


also included. Cat KC-s233 BBLS O com 5712.95 


C — — 


8" SUBWOOFER 50 V iMODE 


CABINET Another surplus bargain, These are 


Sup knockdown form. removed from new equipment. 
Unfinished. Input is 240V or 440V via an. 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 hal s. td " 


them with complete freedom all a For IEC socket. Outputs 
-up to 30 metres away. RF goes thi х full n See ел" 
walls, etc. So, you can even mow the lav details ^ Bero 
listening to the stereo! And, with J see 97 9 ш - d is even a 2 way 
cat P54. launcher for a 


importing, you can save big SS over: И 
Cat. С5-2530 cooling fan. Output voltages are: «3 x +5 volts @ 10 


amps total «1 x +12 volts @ 2.5 amps total *1x - 
Bio foreach een eee Was $89 Save $20 127515815 amps total «1x +24 volts G 160mA 
pads. ber total. Supplied with performance spec. Board size 


V. 2 ААА batteries required. Ei NOW 569 20:10". Limited азау avaiable 


Cat. MP-3045 ‚© 


7) 2 CHANNEL DP REMOTE CONTROL 
Refer: SC August / Sept / Oct 1997. 
т SWITCH -LATCHING & MOMENTARY КЕГЕ "Scr кош amie енг deserted jan 
к, Australian electronics magazine! Output power 
ШИ “emote control switch. 500WRMS @ 40; 278WRMS @ 80. Suit musical 
latching and sposa instrument, PA or build two modules for mind blowing 
d hit stereo hi-fi! Kit includes PCB plus all electronic 
components. Power supply components available separately: 800VA transformer 
MT-2190 $169.00, Pre tapped heatsink HH-8555 $42.50 each (2 required) 
10,000uF CAPACITORS. Note that the ripple current of our capacitors is 8.1A. 
Some suppliers have only 5.0A capacitors, Normally $39.95ea. 
Buy the 8 together for only $35.95 each saving $32. Cat RU-6712. 


Cat. КС-5231 


Extra transmitters. | HIGH ENERGY CAPACITOR DISCHARGE 


Cat. LR-8827 Cat. LR-8829 Ph: 02 9743 5222 
"M $19.95ea $17.95ea ВАЗА IGNITION КІТ REFER sc SEPTEMBER, 1997 


This kit is suitable for 2-stroke, older 4-stroke, rotary and 


С 2 WAY ELECTRONIC CROSSOVER | performance racing engines. It features multiple spark 


outlets for twin coils and will operate with Reluctor, points or 


VV) Brand new model. We've found 
Briss this crossover gives absolutely hall effect signals. The Jaycar kit is complete with dust & hose- IN 
f, no noise (even with amp 8 ° «уз proof diecast case, PCB, auto cable plus all electronic components. Г 
crossover gains at max.) and 22 8; $99.50 
with bass boost on. The etree 
oa 4 SIEMENS HALL EFFECT VANE asteaturedintne | 
Features: «Remote power “eee стеж article for the new CDI Kit - HKZ101 Cat ZD-1900 Iu 


terminal block «LED power Catalogue Price $46.95 NOW $29.95 save $17 
indicator eOutput level controls «Bass boost on/off switch е а 

“Меле/чегво switch, «Gold plated RCA in/out socket «Heav ——————— 
Megan pM ALL JAYCAR STORES Ва SUBWOOFER CROSSOVER. 
SEA Only $89.95 [1 E -2—31 


| your sub woofer. Features Include: 
Boost your TV signal indoors. The antenna lead VAcjustable level control, "Gold plated 
is plugged into the amplifier, and there are two 
outputs for two TVs, both which have a 1208 
boost. One outlet can be used for FM stereo if desired. Runs оп 240VAC Г 
mains, and includes a LED power indicator. Australian made. 


Cat. 17-3288 


y) 


HEAD WHOLESALE MAIL ORDERS FREE POST Т0: 
OFFICE Endorsed PHONE: (02) IUE ыш ашасы" | 
3070 


8-10 LEEDS ST RHODES 2138 (Соттрану (ORDERS: 1800 620 169 usw 2137 FREE CALL FOR ORDERS: 1800 022 888 


PHONE: (02) 9743 5222 РАХ: 9З, 
FAX: (02) 9743 2066 his 8145 [Енди roo 810 137| ENQUIRY HOTLINE: (02) 43 6144. FAX: (02) 9743 2066 


Australia ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 


SYDNEY CITY «129 York St Pir(02) 9267 1614 eFax (02) 2067 1951 
830-6 «830-830 «5859-4 50110-4 


Far 
Я 


uper TE NN 
True 9-8 30 5500-4 Sun T0 


NEWCASTLE +850 Hunter S: (Cor Stewart Ave) 
«ак 1049) 653 796 eMon/ft 


HOBART TAS 140 Camptell 
sFaxi03)623 


COMPUTER BITS | | 


BY JASON COLE 


Customising the Windows 95 
Start Menus 


You don’t have to put up with your Start 
Menu the way it is. It’s easy to rearrange it 
just the way you want, so that it’s more 
convenient to use. We show you how. 


In Windows 95, the Start Menu is 
the focus point for launching pro- 
grams. As you probably know, Win- 
dows 95 utilises shortcuts extensivel 
These shortcuts aren’t the actual pro- 
gram but a street sign for the compu- 
ter so that it knows where to go to run 
the program, We usually put our own 
shortcuts on the Desktop along with 
often-used files but you can't overdo 
it otherwise the Desktop can get a bit 
crowded. 

A better and less confusing ap- 
proach is to launch lesser-used pro- 


Taskbar Options | Start Menu Programs | 


Р бнр 

Г Aya hide 

Г. Show sat сога Stat meru. 
F Show Clock 


grams from the Start button. This is 
located on the lefthand side of the 
Taskbar which itself is usually located 
at the bottom of the screen. You don’t 
have to have it at the bottom of the 
screen, by the way. If you want it at 
the top of the screen instead (or along 
one side), just drag it to its new loca- 
tion using the mouse. 

But back the Start button and its 
associated menus. 

One of the problems here is that as 
each new program is installed, it adds 
one or more new shortcuts to the Pro- 


Taskbar Prop =] 
Taskbar Оро | Stet Menu Programs | 


Г Customae Stat Men: 


‘contents ofthe Documents Meru. 


PONDUS 


Fig.1: you get to this dialog box by 
clicking Start, Settings, Taskbar. 
Alternatively, you can right click the 
Taskbar and select Properties. 


Fig.2: select the Start Menu Programs 
tab and then click the Advanced 
button to open an Explorer like 
window of the Start Menu folder. 


grams section of the Start Menu. Some- 
times, even shortcuts to “readme” files 
are added which means that, over a 
period of time, your Start Menu can 
become quite cluttered. I've even seen 
cases where a Start Menu occupied 
virtually the entire screen when the 
wanted program was buried several 
layers deep. 

And that's another problem. Often, 
it would be more convenient to have a 
particular program near the front of 
the Start Menu so that you don’t have 
to drill down to get at it. Equally, it 
would be better if other less-used pro- 
grams were further up the back, so 
that they were out of the way, 

Well, the good news is that you 
don’t have to put up with your Start 
Menu the way it is. You can easily 
rearrange it and even delete unwanted 
shortcuts from it, so that it is less 
cluttered and easier to use. Those 
“readme” file shortcuts are prime can- 
didates for the Recycle Bin, for exam- 
ple. 


Let's rearrange things 

Before starting, the first thing to 
realise is that the entries in the Start 
Menus simply mirror the shortcuts in 
the Start Menu folder and its sub- 
folders. The Start Menu folder, by the 
way, is automatically created when 
Windows 95 is installed. 

You can rearrange the Start Menu 
by using Explorer but the correct 
method is to use the Start Menu Wiz- 
ard. To get to the Wizard, click the 
Start button, then go to Settings and 
select Taskbar. This will bring up the 
Taskbar Properties dialog box — see 
Fig.1. 

Select the Start Menu Programs tab, 


OCTOBER 1997 53 


SEL 


Fig. 


ieee, a 


псе the Explorer window of the Start Menu is open, you can rearrange 


the various menus simply by dragging the shortcuts around. 


Tip: Old 


When installing an old Windows 
3.1x program in Windows 95, you 
may find that it cannot find or accept 
“Program Files” as a folder name. 
That is because the old programs 
do not understand anything other 
than the 8.3 character format. 

To overcome this, you have to 
use the 8.3 name for Program Files 


then click the Advanced button (Fig.2). 
You will now see an Explorer-style 
window as shown in Fig.3. However, 
unlike a standard Explorer window, 
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which is “Progra~1”. Any Windows 
95 long file names will be seen as 
XXXXXX-1.exe, Xxxxxx-.txt OF 
xxxxxx~.doc, etc. Note that the pre- 
fix is the same but the beginning is 
only the first six characters then ~1 
or ~2 or ~3, etc, depending on how 
many programs start with the same 
first six characters. 


this only shows the Start Menu folder 
which is exactly what we want. 

You can now rearrange your Start 
Menus by simply moving the shortcuts 


around. Don’t do this in a haphazard 
manner though — instead, the Start 
Menu folder should be organised so 
that it makes sense to you and so that 
it is more convenient to use. 

Ifyou usea particular program quite 
often, then don't put it six folders 
down. Feel free to experiment because 
you are not going to lose any programs 
or the Start button. At worse, you сап 
only lose the shortcut to a program 
and new shortcuts are easy to create. 

To move a shortcut or folder, just 
left click on what you want to move, 
drag it to where you want it to go, and 
let go of the mouse button. And that’s 
it — the next time you click the Start 
button and go through the various 
menus, the item will appear in its 
new location. 


Adding new folders 


Creating new folders is a little dif- 
ferent. If you want to create a folder 
called "Games" in the "Programs" 
folder, for example, you first click on 
the "Programs" folder in the lefthand 
panel. This selects the folder that you 
want to create the new folder in. 

You now go to the righthand pane 
(which lists the contents of the Pro- 
grams folder) and click the right mouse 
button on a vacant space. This brings 
up a small options panel. Go to the 
New option and then select the Folder 
option from the drop-down list — see 
Fig.4. 

Anew folder will now appear at the 
bottom of the list of files. The first 
thing you do to this folder is change 
its name from “New Folder” to 
“Games” (or whatever name you 
want). The new folder is already set 
up to have its name changed so just 
start typing and press enter to accept 
the new name. 

You can now move any shortcuts or 
even other folders into this new folder, 
or just the games you like to play the 
most. If necessary, you can create your 
own shortcuts and place them in this 
folder. These shortcuts are created in 
exactly the same way as fora standard 
Explorer box or on the Desktop. 

To create a new shortcut in the Start 
Menu, first go to the left window and 
select the folder that will hold the 
new shortcut. This done, right click in 
the right window as before and then 
select New and Shortcut from the re- 
sulting drop-down menus. A new win- 
dow will then appear asking for a 
command — see Fig.5. 


‘Select a name for the shortcut: 


[DOCH T the Awesome Game 


Fig.5: when you create a new shortcut, this window 
appears and you have to type in the command line for 
the program. Note that you must include the path. 


The command line that you enter 
here is simply the program that you 
want the shortcut to point to. Note 
that you must include the path; eg, 
c:\games\doom2\doom2.exe (for the 
games program Doom 2). You then 
press the Next button to bring up the 
window shown in Fig.6, into which 
you can type the name of the shortcut. 

Note that this window will come 
up with a default which shows the 
name of the program, in this case 
doom2.exe. You can change this to 
whatever you want (eg, DOOM II the 
Awesome Game), as this is only the 
name of the shortcut and in no way 
affects the program itself. 

Now press the Next button and your 
next task will be to choose an icon. 
Finally, press Finish to make the new 


THE "HIGH" THAT L 


Model KSN 1141 


Windows35 


shortcut appear in the folder, If it ap- 
pears in the wrong place, don't worry 
— all you have to do select it and drag 


it into the correct folder. 


The new Powerline series of Motorola's 2kHz 
Horn speakers incorporate protection 
circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a product that is practically 
blowout proof. Based upon extensive testing, 
Motorola is offering a 36 month money back 
guarantee on this product should it 
burn out. 


S IS MADE IN THE U.S 


Fig.6: the next window lets you type in a name for the 
shortcut. You can type in any name you like to replace 
the default which will be the name of the program. 


Fig.7: arrange your menus in a logical fashion so that 
they are convenient to use. Shortcuts to readme files 
are logical candidates for the Recycle Bin. 


And that's all you need to know to 
rearrange your Start Menu. The best 
way to learn is to have a go, so why 
not get started? sc 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 92dB @ 1m/2.83v (1 watt @ 80) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Typ. Imp: appears as a 0.3uF capacitor 


Typical Frequency Response 
xn 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
'OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 


- ——— 
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The circuit is built on a small PC board 
and connects to the parallel port of the 
computer. Note the resistor array (RN1) 


adjacent to the IC. 


PC-controlled 
6-channel voltmeter 


Consisting of just a handful of parts, this 
simple project plugs into your PC’s parallel 
port to provide a 6-channel voltmeter. The 
companion software generates an on-screen 
display which shows the readings in both 
analog and digital format. 


By MARK ROBERTS 


Two versions of this project are be- 
ing presented here, the first based on 
the Motorola MC145041 8-bit analog- 
to-digital (A/D) converter. This ver- 
sion features three 0-6V input chan- 
nels and three 0-20V channels and 
provides 20mV resolution. 

The second version uses either the 
10-bit MAX192 A/D converter or the 
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12-bit MAX186 chip. It has the same 
voltage ranges as before but the reso- 
lution is improved to 4mV for the 10- 
bit chip and 1mV for the 12-bit chip. 
The downside of this version is that 
the Maxim devices are considerably 
more expensive than the 8-bit 
Motorola device. 

Asaguide, the Motorola MC145041 


device and the equivalent TLC542CN 
device from Texas Instruments can be 
obtained for around $5. By contrast, 
the MAX192 and MAX186 devices 
cost around $20 and $55 respectively, 
so consider carefully whether you re- 
ally need the extra resolution before 
opting for the Maxim chips. 

Note also that the software differs 
between the two versions. The same 
software is used for the 10-bit and 12- 
bit Maxim chips, however. 

As shown in the photos, all the 
parts are accommodated on a single 
PC board which also includes the DB- 
25M connector. This connector plugs 
directly into either LPT1 or (provided 
that your computer has two parallel 
ports) into LPT2. The circuit is pow- 
ered directly from the parallel port, so 
no external power supply is required. 

Fig.1 shows the on-screen display 


generated by the software. As can be 
seen, there are separate “metered” 
(analog) and digital displays for each 
input channel. In addition, there is a 
“button” to toggle the power on or off 
(just click with the mouse), plus two 
smaller buttons that let you select the 
computer port (either LPT1 or LPT2). 

Finally, there are two digital output 
buttons and these may be manually 
toggled on or off using the mouse. 
When an output is toggled on, it sends 
its corresponding output on the cir- 
cuit board high and this can be used 
to remotely control an external de- 
vice, either via an optocoupler or some 
other suitable interface circuit. 

Note that this interface circuit 
should be suitably buffered or iso- 
lated to avoid damage to the parallel 
port. 


Applications 

So what are the applications for 
such a device? A few that spring to 
mind include: (1) multi-channel ana- 
log acquisition; (2) testing or monitor- 
ing digital and analog circuits; (3) 
monitoring security systems; (4) in- 
dustrial process control; and (5) bat- 
tery management. 

In short, you can use this device 
wherever it is necessary to monitor 
multiple DC voltages and have them 
all displayed on a computer monitor. 
Depending on the readings, you can 
also elect to remotely control one or 
two external devices at the click of a 
mouse button, 

The 0-6V and 0-20V voltage ranges 
can be easily altered if necessary, to 
accommodate higher voltages. This is 
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Fi 


ig.1: 


this is the on-screen display generated by the software. Note that the 


Channel 0 bezel has changed to red here, indicating an overrange condition. 


done by changing the voltage divider 
resistors at the inputs. This does not 
alter the voltage ranges shown on the 
"meters" however, so you will have to. 
scale the readings yourself. 


Circuit details 

Refer now to Fig.2 — this shows the 
circuit details ofthe 8-bit version based 
on the Motorola MC145041 (or the 
TLC542) ADC (IC1). 

IC1 is basically an 8-bit A/D con- 
verter with 11 analog input channels, 
although only six channels (0-5) are 


CH 00- 
0-V CH lo 


56k 
CH 20— W- 


used here. The incoming data on each 
channel is fed to an internal multi- 
plexer which selects each channel in 
turn, depending on the data fed to an 
internal address latch. The multiplexer 
output in turn drives the A/D con- 
verter section of the chip. 

The resulting digital data for each 
channel is then shuffled out in serial 
fashion on the Dout line (pin 15) and 
fed to pin 13 of the parallel port. It is 
then displayed on the screen under 
software control — see Fig.1. 

Pin 17 of IC1 is the serial data input 


cor 
DB25M 
©? 


390k 
CH зом 
aden 390k 2 
TCHAD AW OUTPUT 20—9W—ol4 
390k x 
Өе OUTPUT 1о—М—о% 
RNI & RNI RNI E RNI 
100k Š 100k 100k $100k 
GND 


8-BIT MULTI-CHANNEL VOLTMETER 


Fig.2: the 8-bit version is based on the Motorola MC145041 A/D converter ci). 


22,24,25 
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0-6у CH l0O—MW— 


CH 20 
CH 30 


0-20V CH 40 


1k 
OUTPUT 20—WW—014 


x 
OUTPUT 10—МАу—016 


10/12-ВІТ MULTI-CHANNEL VOLTMETER 


Fig.3: the 10/12-bit version is based on ће MAX186 and MAX192 chips. The circuit is similar to the 8-bit version. 
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DB25M. 
a En 
Seed mU 
1 ам! пое ойм 
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MCMS041— 


n Í oe i ele 
x 3 
OUTPUT 28390. — —. OUTPUT 28390 Y je 
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Fig.4: the parts layout for the 8-bit 
version. 


(DIN). This input is driven from pin 2 
of the parallel port and feeds data to 
the internal multiplexer address latch 
via an 8-bit data register to select the 
input channels. For example, Ch 0 is 
selected by loading $0 into DIN, Ch 1 
by loading $1, Ch 2 by loading $2 and 
so on. 

The remaining pins connected to 
the parallel port are VDD (pin 20), 
SCLK (pin 18), CS-bar (pin 15) and 
EOC (pin 19). VDD is the supply pin 
and this is fed from pin 9 of the paral- 
lel port which supplies a +5V rail. 
This +5V rail is also fed to the VREF 
input at pin 14 to provide a reference 
voltage. SCLK is the clock input, CS- 
bar is the chip select input and EOC is 
the end of conversion output. 

The incoming voltage signals are 
fed to the СНО-СН5 inputs via voltage 
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Fig.5: the parts layout for the 10/12-bit 
version. 


divider networks. In the case of the 0- 
6V channels, the voltage divider net- 
works use 56kQ and 100КО resistors, 
while the 0-20V channels use 390kQ 
and 100kQ resistors. 

Finally, the digital outputs are made 
available at pins 14 and 16 of the 
parallel port and are fed to the output 
terminals on the board via 1kQ isolat- 
ing resistors. 

Fig.3 shows the circuit for the 10/ 
12-bit version. It is virtually identical 
to the 8-bit version, the main differ- 
ence being that the Maxim chips do 
not provide an EOC output. 


Design limitations 

Before moving on to the construc- 
tion, we should first point out that 
this simple design does have a few 
limitations. First of all, the accuracy 


of the readings for the 8-bit version 
will depend on the accuracy and sta- 
bility of the 5V rail from the compu- 
ter. By contrast, the Maxim devices 
feature an internal +4.096V reference 
so if accuracy and resolution are im- 
portant, these are the devices to go for. 

Second, the input impedance is only 
156kQ for the 0-6V channels and 
490kQ for the 0-20V channels. De- 
pending on the circuit being meas- 
ured, these relatively low input im- 
pedances may cause reading inaccu- 
racies due to loading effects. 


Construction 


The 8-bit version of the Multi-Chan- 
nel Voltmeter is built on a PC board 
coded 07110971, while the 10/12-bit 
version is built on a board coded 
07110972. Figs.4 & 5 shows the wir- 
ing details for the two versions. 

Begin the assembly by fitting PC 
stakes to the Output 1 and Output 2 
terminals and to the adjacent GND 
terminal. This done, install the wire 
links, then fit the remaining compo- 
nents. Note that the eight 100kQ resis- 
tors are all contained in a single in- 
line package which is designated RN1 
(for resistor network), Be sure to in- 
stall this package the right way aroun 
ie, with the common “earth” pin adja: 
cent to pin 10 of IC1. 

The remaining resistors in the volt- 
age divider networks are installed end- 
on to minimise board space. 

Take care to ensure that the IC is 
correctly oriented. We used an IC 
socket on the 8-bit version but this 


The PC board can be plugged directly into the parallel port or connected to the 
port via an extender cable fitted with DB25 connectors. 
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Fig.6: the full-size artwork for 
the 8-bit version. 


can be considered optional. Complete 
the board assembly by soldering the 
DB25M connector into place. 

The seven input leads (one for each 
input channel plus ground) can be 
run using rainbow cable. On the pro- 
totype, the ends of these leads were 
terminated in miniature hook connec- 
tors. It's a good idea to label each lead 
with the number corresponding to its 
input channel. 


Software 


The software comes on three floppy 
discs and runs under Windows 3.1x, 
Windows 95 and Windows NT. It's 
easy to install — all you have to do is 
run the setup.exe file on the first disc 
(within Windows) and follow the on- 
screen instructions. In Windows 95, 
you click Start, Run and then type 
A:\setup.exe in the space provided 
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Fig.6: the full-zize artwork for 
the 10/12-bit version. 


8-Bit Version 

1 PC board, code 07110971, 53 
x 42mm 

1 DB25M PC-mount connector 

S PC stakes 

1 400mm-length 7-way rainbow. 
cable 

8 miniature hook connectors 

1 MC145041 or TLC542CN 8-bit 
A/D converter IC 

1 22uF 16VW electrolytic 
capacitor 

1 0.1uF MKT capacitor 

S 390kQ resistors 

1 8 x 100kQ resistor network (RN1) 

3 56kQ resistors 

2 1kQ resistors 


10/12-Bit Version 

1 PC board, code 07110972, 53 
x 42mm 

1 DB25M PC-mount connector 

3 PC stakes 

1 400mm-length 7-way rainbow 
cable 

8 miniature hook connectors 

1 MAX186 (12-bit) or MAX192 
(10-bit) A/D converter IC 

1 4.7uF 16VW electrolytic 
capacitor 

1 0.1uF MKT capacitor 

1 .01uF MKT capacitor 

3 390kQ resistors 

1 8 x 100kQ resistor network (RN1) 

3 56kQ resistors 

2 1kQ resistors 


Where To Buy Parts & Software 


Parts and software for this design are available as follows: 


(1). MC145041 (TLC542) 8-bit A/D converte: 


(2). MAX192 10-bit A/D converte: 
(3). MAX186 12-bit A/D converte 


(4). Software for 8-bit A/D converter (three ) 
(5). Software for 10-bit & 12-bit A/D converters (three discs) .. 


(6). Optional LPT2 card for РС... 


Please add $5 for postage. Payment by cheque or money order only to: Mr 
Softmark, PO Box 1609, Hornsby, NSW,2077. Ph/fax (02) 9482 1565. 
Note: the software associated with this design is copyright to Mr Softmark. 


(assuming that the floppy disc is in 
the A: drive). 

In Windows 3.1x, you click File, 
Run and type in A:\setup.exe. Alter- 
natively, you can double-click the 
setup.exe file from the File Manager 
or, in Win95, from the Explorer. 


When you boot the software, you 
get the screen display shown in Fig.1. 
Note that the meters and digital 
readouts will all overrange if the de- 
vice is unplugged from the parallel 
port. If any channel overranges, its 
channel number button turns red. SC 
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Flickering 


This little 
lighting gimmick 
was used at a recent school 
eisteddfod. It uses a 12V 20W 
halogen lamp/reflector fitting 
mounted in a plastic drink bottle 
filled with orange/red cellophane. 
It gives a convincing imitation of 
fire, hence the name “Flickering 
Flame”. Why not set your next 
performance on fire? 
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пате 


By ROSS TESTER 


orches and similar lighting effects. The problem is 

that for fairly obvious safety reasons most theatres 
and halls have very strict rules regarding the use of naked 
flames on stage. In fact, in most halls, naked flames are 
taboo. 

We had just this situation recently when our local high 
school needed some props for its Rock Eisteddfod act. 
One scene was a castle wall lit by flaming torches — except 
they couldn't have flames! Also they (and the Rock Ei- 
steddfod itself) had a couple of other curly requirements 
which made life just that much harder! 

For example, mains power was not an option because 
the props on which the flaming torches were placed were 
to be moved to various positions on the stage. And the 
lights themselves needed to be completely portable be- 
cause the props were stored offstage and assembled in a 
rush! 

One other request was that they had to cost as close to 
nothing as possible and be reasonably sized — not too big 
to get in the way but conversely not too small either. And 
they had to look realistic! 

For those not familiar with the Rock Eisteddfod, per- 
haps a word or two of explanation is in order. The chal- 
lenge is open to all secondary schools and entails an act of 
dance and drama set to contemporary recorded music. 

The act itself can be no more than eight minutes and 
most importantly, any set or props used must be capable 
of being brought onto stage and set in less than four 
minutes (and conversely, removed in the same time) 
There are strict limits on the amount of money a school 
can spend and there are also limits on the number of 


Tess PRODUCTIONS often call for flaming 
t 


LEFT: it mightn't look too spectacular up close and as a 
still photo but from an audience viewpoint it looks just 
like the real thing when it is working. 


backstage crew allowed to assist the 
“performers”. 

Those who have never seen a Rock 
Eisteddfod performance before mar- 
vel at the spectacle, the professional- 
ism, the choreography, the costumes 
and the props. 

Ah, the props. This is where we 
came in, with a request to help out 
with those flaming torches (no pun 
intended!). The props people at the 
school had come up with the basic 
design for the torch (and as you will 
see, it's amazing what you can get 
away with from a distance!). What 
they wanted was something to make 
them flicker. 

“Easy”, we thought. First of all we 
looked at a real flickering flame (a 
candle, to be precise). Effectively, the 
“light” was on all the time but every 
now and then it dimmed a bit as the 
flame was caught by a breeze. All we 
needed to do was emulate that. A 
microprocessor could easily be pro- 
grammed to do the job nicely, 

“Whooaa! Too expensive”, they 
said. OK then, how about a 555 timer 
configured as an astable multivibrator 
driving a cheap power Mosfet? You 
couldn't get much cheaper than that! 

The problem with that idea was 
that while it certainly flickered the 
lights, it was far too regular: looked 
more like a flamin’ lighthouse than a 
flaming torch! 

What about two 555 timers running 
at different, unrelated frequencies? 
Would this give the random effect we 
wanted? We tried this idea апд... 
sure would! Calculating values gave 
us roughly the right oscillation rates, 
trial and error gave us the effect we 
wanted. Fig.1 shows the final circuit. 

The duty cycle (on time to off time) 
is set by the ratios of R1 to R2 and the 
oscillation rate is set by R1 and R2 in 
conjunction with C1, The duty cycles 
were set very high — around 10:1. Any 
longer than this and the lights actu- 
ally went right off — not very realistic 
at all! The oscillation rate was set at 
about 1Hz or longer. 

The values of R1 & R2 are signifi- 
cantly higher than one might "nor- 
mally" expect to be used in 555 cir- 
cuits, The reason for this is that high 
values of resistance allow low values 
of capacitance. A high value resistor 
costs the same as a low value resistor 
while a high value capacitor costs sig- 
nificantly more than a low value unit. 
We used the same values for R1 & R2 


The 20W halogen lamp can be directly soldered to the PC board as shown here, 


* see text 


FLICKERING FLAME 


or connected via flying leads. The component at top right of the PC board is a 
pair of header pins with a shorting link — this formed our on/off switch. 


905 


Fig.1: the circuit employs а 556 dual timer to drive a Mosfet. The two oscillators 
run at different rates to give a random flickering effect from the halogen lamp. 


in the two oscillator circuits but picked 
different capacitor values to ensure 
that the operating frequencies were 
not too close together. 

While on the subject of costs, we 
looked at the lolly shop catalogs and 
found that a 556 (two 555s in one 
package) was a few cents cheaper than 
a pair of 555s, so we went this route. 

The outputs of both astable oscilla- 
tors are fed to a diode “OR” gate and 
these feed the gate of the Mosfet. In 
effect, the difference between the two 
oscillators is fed to the Mosfet gate. 
What happens is that when either of 
the oscillator outputs goes low, one of 
the diodes is forward biased, taking 
the Mosfet's gate low. 

When the gate is taken high, which 
will be most of the time, the Mosfet is 
turned hard on and is a very low re- 
sistance. Therefore, the lamp lights at 
full brilliance. 

When the Mosfet gate is pulled low 
by either of the oscillator outputs, the 


Mosfet turns off, turning off the lamp. 
But because of the very short "off" 
time and the thermal inertia of the 
lamp filament, it doesn't actually turn 
off but flickers. So we have random 
flickering of the lamp, which is just 
what we want. 

Viewed up close, it doesn’t look all 
that impressive. From more than a 
few metres away though, the effect is 
quite convincing — there's fire in that 
thing! 

In the end, we made quite of few of 
these torches, varying the timing ca- 
pacitors in each to ensure they never 
flickered “in sync". 


Making the torch 

You would be surprised at how 
much you can get away with in de- 
signing props! Looking at the photo- 
graph, you'll see that our torch ap- 
pears exactly what it is: crumpled cel- 
lophane in a plastic drink bottle, fit- 
ted to a length of cardboard tube. But 
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Fig.2: the halogen lamp was soldered directly to the PC board 
but it would be easier if you used a standard halogen lamp 


socket base. 


to the audience, it looks just like a 
flaming torch! 

We cut the bottom off a PET 1.251 
Coke bottle with a sharp serrated knife. 
Did we forget to mention that we drank 
the contents first? Next, we cut some 
thin strips, about 15-20mm wide, of 
red cellophane and laid these down 
the inside of the bottle. About five or 
six strips seemed to work best but you 
can experiment for the desired effect. 
Then we crumpled a sheet of orange 
cellophane and placed this inside the 
red strips. Presto, a torch! 

By the way, PET stands for 
Polyethylene Terephthalate, which is 
the long-winded moniker for polyes- 
ter. Now you know. 

The other end of the bottle was re- 
moved to suit the lamps used. We 
mentioned safety before as this was a 
major concern. The lamp we used was 
especially chosen for the job: a 12V 
50mm diameter halogen type with di- 
chroic reflector, normally used in low 
voltage downlights or shop display 
lights. 

However, we used a specific type. 
Most 12V downlights have a 50 watt 
rating; we used a 20 watt type to keep 
heat to a minimum. And to ensure 
that the hot halogen lamp would not 
be able to ignite the cellophane (we've 
seen that happen before!) we chose a 
lamp with an integral clear glass cover. 

Should these lamps not be avail- 
able at your normal shop Jaycar stores 
have them (Cat No SL-2732). They are 
coded “BAB” on the reflector, indicat- 
ing that they have a beam width of 38 
degrees which is pretty well optimum 
for this job. 

Their price is right, too at $4.95 
each (we were quoted $15 each at a 
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lighting store!) Incidentally, Jaycar 
have a similar 12V/20W lamp just 
35mm in diameter if space is a prob- 
lem. They also have bases to suit these 
lamps but at $2.95 each we decided to 
forego these to keep cost to a mini- 
mum and solder directly to the lamp 
pins. In retrospect, that may not have 
been such a brilliant idea. The rea- 
sons will follow shortly . . . 

The lamps were fitted to the neck 
end of the bottle, shining upwards 
through the cellophane. To do this, 
we cut the neck off, leaving an open- 
ing about 25mm in diameter. What 
you want to achieve is an opening not 
too large for the lamp to slip through. 

We used contact adhesive to hold 
the lamp in place. Yes, the lamp does 
get rather hot; in fact, enough to dis- 
tort the PET bottle but we were able to 
operate our torches for half an hour or 
more without any problems. 

Allow the adhesive to dry com- 
pletely. While this is happening, you 
can fashion the mounting hardware. 
We used 100mm cardboard tube long 


This view shows the 20W halogen 
lamp and its integral reflector. 


Fig.4: this is the full-size etching pattern 
for the PC board. 


enough to take the battery pack (see 
below) and the lamp itself. Eight slots 
were cut in the tube, about 40mm 
down from the top, which allowed 
the lamp to be simply pushed into 
place. 

It is quite important that the tube be 
made deep enough to ensure that no 
white light can be seen by the audi- 
ence- this ruins the effect completely. 

We said before that our idea was to 

solder the pins of the lamp directly to 
the PC board. This is not quite as 
simple as it seems the pins simply did 
not want to solder! They're probably 
nickel plated or similar which is cer- 
tainly not designed for ease of solder- 
ing. 
Eventually, after much scraping of 
The pins and with a very hot iron we 
were able to make a soldered joint but 
this was definitely the weakest link in 
the chain. If you can afford to invest 
another couple of dollars in the bases, 
they would make life much easier. 

The circuit is designed to operate 
from 12V DC. The electronics drain is 
negligible but the lamp itself draws 
the best part o£ 2A (ie, 20W/12V). We 
used a battery pack made of six 2.5A 
SLA rechargeable cells (mainly 'cos 
the school had these on hand), giving 
an operating time of more than an 
hour. As the whole Rock Eisteddfod 
performance was over in eight min- 
utes, this was more than enough. If 
you need longer times, you will need 
a suitably larger battery. 


Assembling the PC board 

We designed a PC board to suit the 
project. Itis coded 11410971 and meas- 
ures 58x 38mm. This is quite straight- 
forward to assemble as the only polar- 
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75mm INSIDE DIAMETER CARDBOARD TUBE 
WITH FRONT END. 
TO FIT OVER NECK OF BOTTLE AND 
PREVENT WHITE LIGHT BEING SEEN 


CUT AND EXPANDED 


Fig.3: this diagram shows the overall scheme. The battery and PC board/lamp 


assembly is mounted in a cardboard tube 


with the lamp illuminating a PET soft 


drink bottle filled with crumpled cellophane. 


ised parts are the IC, Mosfet and di- 
odes. Make sure you get these right, 
along with the battery connections 
Therefore, construction is very sim- 
ple — apart from soldering the lamp, 
as mentioned above. We made provi- 
sion for an on/off switch on the board 
or you could simply connect and dis- 
connect the battery as required. 
Before you solder in the Mosfet and 
the lamp, you can check the operation 
of your circuit with an analog multi- 


meter. Apply 12V and check the volt- 
age at pins 5 & 9 of the IC using a 
multimeter (set to measure 12V DC). 
At both pins, you should see the me- 
ter dipping regularly — but not down 
to zero volts, unless you have chosen 
a much higher value resistor for R2. 
When you measure at the junction 
of the two diode anodes, you should 
see the meter dipping more or less 
randomly, indicating that the two out- 
puts are being added, or rather sub- 


PARTIALLY FILL BOTTLE 
WITH CRUMPLED CELLOPHANE 
MAINLY ORANGE, SOME RED 


EAD AND 
BOTTOM REMOVED 


Parts List 


1 PC board, code 11410971 
x 38mm 

2 PC Stakes DM 

1 SPST switch (optional) 

1 12V 20W sealed halogen 
reflector lamp (see text) _ 
12V battery capable of supplying 

2A 


Semiconductors 

1556 dual timer — 

1 MTP3055E power Mosfet 

2 1N914 diodes : 


Capacitors Á 

10.1uF MKT polyester or ‘ceramic 

1 .039uF МКТ polyester or — 
ceramic _ 

2 .01uF MKT polyester or ceramic 

Resistors (0.25W, 1%) 

210M9 1 100ко 

21M9 " 


tracted, through the diodes. 

With the 20W lamp suggested, a 
heatsink for the FET is not really nec- 
essary. It does get reasonably warm to 
touch but should be quite happy at 
this level. 

Do not use a 50W lamp. There is no 
doubt that it will melt the PET bottle 
and it could well set fire to the cello- 
phane. sc 


OCTOBER 1997 63 


Interesting circuit ideas which we have 
readers are welcome and will be p: 


CIRCUIT NOTEBOOK 


checked but not built and tested. Contributions from 
aid for at standard rates. 


3-aspect signalling for 
model railways 


This circuit uses one 74139 dual 2- 
to-4 decoder, six PNP transistors and 
four diodes to drive two sets of 3- 
aspect (red, yellow, green) colour sig- 
nals. Lamps are used in the circuit 
and dropping resistors will be required 
if LEDs (red, orange, green) are substi- 
tuted. 

Considering the lefthand side of the 
circuit, the chip is enabled with the 
G1 input, pin 1, grounded. It then 
treats the A1 and B1 inputs as a 2-bit 
binary number in the range 0-3 and 
sets the corresponding output pin low 


Pin 2 (A1) | Pin 3 (B1) | Pin 4 (1Y0) | Pin 5 (1Y1)| Pin 6 (1Y2)| Pin 7 (1Y3)| Colour 
Low Low Low High High High Green 
High Low High Low High High Red a 
Low High High High Low High Yellow 
High High High High High Low Red 


and the others high. 

If we assume that A1 is high when 
the next track block is occupied and 
low when clear and B1 is high when 
the track block is occupied and low 
when clear, the above table shows the 
outputs for the four possible input 
combinations and the required signal 


colour. The 1Y1 and 1Y3 outputs are 
ORed by diodes D1 & D2 to drive 
transistor Q3 and the red lamp. 

The righthand side of the circuit 
based on ICib works in exactly the 
same way. 

D. Nowlan, 

East Hawthorn, Vic. ($35) 


Low dropout 
5V regulator 


This regulator has been designed 
to run 5V circuits from 9V dry bat- 
teries. These batteries exhibit a 
gradual voltage reduction during 
their useful life, from just above 9V 
when fresh to about 5.5V at the end- 
point. This circuit has a dropout of 
just 0.6V, enabling the full battery 
life to be obtained for a maximum 
load current of 100mA. 

Common features of all low-drop- 
out regulators are that the main se- 
ries transistor works as a common- 
emitter amplifier (as opposed to 
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Q1 works as a common emitter 


amplifier Q2. 
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amplifier and is driven by error 
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Using the 12/24V speed 
controller as a dimmer 


A number of readers have re- 
quested modifications to allow the 
12V/24V motor speed controller 
published in the June 1997 issue to 
be used as a dimmer, This is easily 
accomplished by a modification to 
the “soft start” feature in the origi- 
nal circuit, involving the Inhibit in- 
put, pin 4. 

If pin 4 is held high, the output 
drive signals at pins 9 & 10 are in- 


emitter follower configuration in 
standard regulators) and the load 
current is only a fraction of its maxi- 
mum collector current. Because of 
this, transistor Q1's collector-to- 
emitter saturation voltage is very 
low. 

Q1 is driven by Q2 working as an 
error amplifier. R6 ensures that its 
collector current doesn't fall below 
100LA. It uses metal film base bias 
resistors (4.7kQ) in order keep the 
output noise voltage low. 

The reference zener diode ZD1 is 
connected between the output and 
emitter of Q2. Q2 compares a sam- 
ple of the output voltage at its base 


hibited. In the original (June 1997) 
circuit, a 10uF capacitor (C2) ini- 
tially holds pin 4 high and as it 
charges, pin 4 drops to zero and 
gradually allows the output pulse 
width at pins 9 & 10 to increase to 
the required width. 

In this modified circuit, we have 
omitted C2 and instead connected а 
220uF capacitor at pin 4 to give a 
controlled “dim up" or “dim down" 
function, as selected by switch S1. 
When switch S1 is off, pin 4 is held 
high (ie, at «Vggg) by the 100kQ 
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with the zener reference voltage at 
its emitter. 

Because of the low amplification 
factor of the error amplifier and ad- 
ditional losses due to the zener di- 
ode's internal resistance, the posi- 
tive feedback resistor Rf has been 
included. A startup resistor (Rs) is 
also necessary to deliver initial base 
current to Q2. 

The values of resistors Rs and Rf 
had to be found empirically, with 
Rs being the minimum value at 
which the regulator would power 
up with the maximum load con- 
nected to it and when supplied by 
the lowest designed input voltage. 


Q4 5+ 
В0К456-60А 


resistor. When the switch is moved 
to on, the 100kQ resistor discharges 
the 2204F capacitor at pin 4. The 
lamp load is then dimmed up to the 
setting selected by trimpot VR1. 
Longer dimming times can be ob- 
tained by increasing the value ofthe 
220uF capacitor. 

Note that if power applied to the 
circuit with switch S1 in the on 
position, the full load voltage will 
beapplied to the lamps, with no soft 
start. 

SILICON CHIP 


Rf must be such as not to give the 
regulator a negative output resist- 
ance (ie, an increase of output cur- 
rent causing any increase of output 
voltage) over any part of its output 
current range. 

The prototype has been tested and 
gave the following results: minimum 
dropout voltage 0.6V @ Iout=100mA 
(100mV @ Iout = 10mA); line regu- 
lation below 20mV @ Vin + 5.6-9V, 
Tout = 100mA; load regulation be- 
low 5mV @ Iout = 5-100mA. 

Note that the regulator does not 
have overload protection. 

M. Frankowski, 

Warsaw, Poland. ($35) 


E] 
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building the 


БООМ Audio 
Power Amplifier 


In this final article on the 500W audio 
power amplifier, we present the details 
of the loudspeaker protector module and 
the thermal switch for the fan. 


By LEO SIMPSON & BOB FLYNN 


As we left the power amplifier last 
month, supposing you were building 
it, you had just had the module on 
“heat soak" for about an hour to check 
the quiescent current setting. This is 
set by adjusting trimpot VR2 so that 
the voltage across the 3900 5W resis- 
tors (temporarily installed across fuses 
F1 and F2) is 30V. After the initial 
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setting, the voltage will creep up quite 
a bit, perhaps to 45V or more, so it is 
necessary, to readjust trimpot VR1 to 
bring the voltage back to 30V. 

It is important to note that the ther- 
mal compensation provided by the 
Vbe multiplier transistor (Q9) does 
not give perfect compensation for the 
drift in quiescent current. Even after 


you have tweaked ita number of times, 
it will still drift about. Of course, if the 
thermal compensation wasn’t in- 
cluded in the circuit, the quiescent 
current would rapidly go out of con- 
trol as soon as the amplifier was called 
upon to deliver significant power. 

Having set the quiescent current to 
your satisfaction, you can now set the 
DC offset current at the output, by 
adjusting trimpot VR1. You need a 
digital multimeter for this test. Set it 
to the lowest available DC voltage 
range, probably 200mV, and connect 
it directly across the output terminals 
on the PC board. Adjust VR1 to obtain 
zero volts. You should be able to get it 
to within +1mV although again, it will 
tend to drift about. 


Fig.1: the circuit of the Loudspeaker 
Protector is changed from that 
presented in the April 1997 issue and 
employs a thermal cutout to operate 
the relay if the heatsink temperature 
exceeds 80°C, 
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Tn practice, the DC offset voltage or 
its drift is not important if you are 
driving a 4Q or 8Q load. Even if the 
DC output offset went as high as 
+50mV, the current would still be less 
than 20mA through a 4Q loudspeaker 
and that is negligible in the overall 
scheme of things. 

The main reason we have included 
the offset adjustment trimpot (VR1) is 
so that the amplifier can be used to 
drive one or more 100V line trans- 
formers. Because such transformers 
have a very low primary resistance, 
the resulting DC offset current from a 
50mV DC offset being present at the 
output could be considerable. The 
current could lead to substantial power 
dissipation in the amplifier and could 
lead to premature saturation of the 
transformer itself, resulting in less 
power delivered and higher distor- 
tion. 


Loudspeaker protector 


Now that we have come this far, we 
can turn our attention to the Loud- 
speaker Protector PC board. The cir- 
cuit of this is shown in Fig.1. This is 
based on the Universal Loudspeaker 
Protector we presented in the April 
1997 issue but inevitably, we have 
modified it. The original circuit was 
designed to suita stereo amplifier and 
since this is a mono amplifier we have 
omitted three transistors and the other 
components needed for the second 
channel. 

Second, we have changed the 
method of powering the board. The 
method we had intended using in- 


o 


[| 


BCE 


volved running the module from the 
+80V DC rail via а 4700 10W wire- 
wound resistor and using the on-board 
regulator circuit to obtain 12V for the 
relay and so on. This method works 
but there is a problem with the time 
delay between the amplifier being 
turned off and the relay actually dis- 
connecting the loudspeakers. 

This problem arises because of the 
large amount of capacitance in the 
filter bank — 40,000uF on each rail. 
This capacitance takes quite a long 
time to discharge, particularly if the 


Warning! 


The 160V DC supply across 
the capacitor bank in the power 
supply is potentially lethal. As 
well, high voltages exist on the 
bridge rectifier and on many 
components in the amplifier 
module, including the fuse- 
holders. The following rules 
should be observed: 

(1). Do not operate the ampli- 
fier without the Perspex shield 
covering the filter capacitors. 

(2). Disconnect the mains 
plug and allow the filter capaci- 
tors time to fully discharge be- 
fore working on the circuit. The 
LEDs will go out when the ca- 
pacitors have discharged to a 
few volts. 


amplifier is not delivering any power 
at the time it is turned off. 

The solution is to power the Loud- 
speaker Protector module from the 
57VAC supply via a 2700 10W wire- 
wound resistor, This feeds the AC sup- 
ply to the PC board and to a diode and 
470uF filter capacitor to provide a DC 
supply. This is shown on Fig.1. With 
this arrangement, the derived DC sup- 
ply drops rapidly to zero as soon as 
the amplifier is turned off and so the 
speaker is disconnected almost im- 
mediately. 

The other difference between the 
circuit presented here and the origi- 
nal circuits shown in the April 1997 
issue is that we use a thermal cutout 
switch to control the relay. 

This is a different arrangement to 
that shown on the prototype amplifier 
module in the photograph on pages 
24 & 25 of the August 1997 issue. That 
showed the thermal cutout switch 
mounted on the heatsink and con- 
nected in series with the loudspeaker 
output. 

Having the thermal cutout in series 
with the amplifier's output would be 
appropriate if the Loudspeaker Pro- 
tector module was not being used but 
we don't want two sets of contacts in 
series with the loudspeaker; ie, the 
thermal cutout and the relay contacts. 
Therefore we connect the thermal cut- 
out so that it operates the relay and 
that means that only the relay con- 
tacts are in series with the loudspeaker 
circuit. 

Note that the thermal cutout switch 
has a pair of “normally closed” con- 
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Fig.2: the component overlay for the 


Loudspeaker Protector PC board. Note 


that some component positions are 
vacant. x 
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tacts. When the temperature of its 
mounting base (ie, the heatsink in this 
case) rises above 80°C, the contacts 
open and interrupt the base current to 
transistor Q4 on the Loudspeaker Pro- 
tector module. 

For the sake of completeness, let's 
now give a brief description of the 
Loudspeaker Protector circuit in Fig.1. 

The amplifier’s output is connected 
to the three-transistor monitoring cir- 
cuit via two 22kQ series resistors and 
two 47yF bipolar capacitors. This net- 
work is a low-pass filter which re- 
moves virtually all audio signal. From 
there, any DC signal is fed directly to 
the emitter of transistor Q1 and the 
base of Q3. 

Ifa positive DC signal of more than 
0.6V is present (indicating an ampli- 
fier fault), Q3 will turn on. In the same 
way, if a negative DC signal of more 


Resistor Colour Code: 


Q No. Value 
a 1 220kQ 
a 2 56kQ 
a 2 22kQ 
a 1 2.7kQ 
a 1 2.2kQ 
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Capacitor Codes 


о Маше ТЕС Собе EIA Code 
a 015и” 150п 154 
Q ОЛЕ 100n 104 
Q JOtuF 10n 103 
|=] 820pF 820p 821 
a 100pF 100p 101 


than 0.6V is present (again, an ampli- 
fier fault condition), Q1 will turn on 
and this will turn on Q2. 

Q2 & Q3 have a common 56kQ load 
resistor and this normally feeds base 
current to Q4. Q4 feeds base current to 
Q5 and so both of these transistors 
and the relay are on. 

But when an amplifier DC fault oc- 
curs, either Q2 or Q3 is turned on to 
shunt the base current away from Q4. 


4-Band Code (1%) 

red red yellow brown 
green blue orange brown 
red red orange brown 
red violet red brown 

red red red brown 
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Thus Q5 and the relay are 
turned off and the speaker is 
disconnected. 

Because we are dealing with 
such a high power amplifier, 
both sets of relay contacts are 
connected in parallel, to han- 
dle the high currents involved. 
To give some idea of the size 
of the fault current, that can 
occur, consider what happens 
ifone of the output transistors 
suffers a “punch-through” fail- 
ure and goes short circuit. This 
connects the 80V rail directly 


a nominal 4Q speaker it will 
have a voice coil resistance of 
about 30. Thus, a peak cur- 
rent of around 25 amps or 
more will initially flow. 

With any luck, the relevant 
supply fuse will blow but then 
the amplifier is likely to 

af “latch” in the opposite direc- 
tion and connect the other 80V 
rail across the speaker, to give 
it a double whammy, if it 
hasn't already been burnt out 
by the peak dissipation of 
more than two kilowatts! 

As you can see, it is important for 
the relay to disconnect the speaker 
very rapidly, before it is damaged. 

These very high fault currents will 
form an arc across the relay as it tries 
to break the circuit. For this reason, 
the moving contacts of the relay are 
shorted to the loudspeaker ground 
lines. Thus the current is shunted 
away from the speaker and the fuse(s) 
blow. 

As already noted, the DC supply 
rail for the Loudspeaker Protector cir- 
cuit is derived from one of the 57V AC 
lines from the power transformer. This 
feeds diode D2 via the 2700 10W re- 
sistor. The resulting DC rail from the 
470pF filter capacitor is fed to transis- 
tor Q9 which functions as a voltage 
regulator to provide +12V to the cir- 
cuit. 


5-Band Code (1%) 

red red black orange brown 
green blue black red brown 
red red black red brown 

red violet black brown brown 
red red black brown brown 


This view inside the chassis shows the thermal switch for the fan (right) and the 
thermal cutout (left) which interrupts the load. The fan operates when the 
heatsink temperature reaches 60°C, while the load is disconnected at 80°C. 


Note that while the relay is off, for 
example, just after power is applied, 
the voltage across the 470uF filter ca- 
pacitor will rise to «80V. That is why 
we have specified a rating of 100V for 
this capacitor. 

In addition to monitoring DC faults 
in the power amplifier, the Loud- 
speaker Protector also provides a turn- 
on delay for the loudspeaker. This 
prevents audible turn-on thumps from 
the amplifier itself or any preampli- 
fier circuitry preceding it. This is 
achieved with resistors R1 & R3 and 
capacitor C1, 

When power is first applied, C1 is 
discharged and no base current can 
flow via the 56kQ resistor R1 and so 
Q4 & Q5 and the relay are held off. 

C1 then charges via the 220kQ re- 


sistor R3 and eventually sufficient volt- 
age is present to allow resistor R1 to 
bias on Q4. This turns on transistor 
Q5 and the relay and so the loud- 
speaker is connected to the amplifier. 
The delay is several seconds. 


PC board assembly 


All the parts, with the exception of 
the 2700 10W resistor, are mounted 
on the PC board which is coded 
01104971. The wiring diagram is 
shown in Fig.2. Note that some tran- 
sistor and other component positions 
are vacant. 

Fit the PC pins first and then the 
resistors. The two 47uF electrolytic 
Capacitors can go in either way around 
since they are non-polarised (NP or 
BP). The other electrolytics are polar- 


ised and must be inserted the correct 
way around. 

Next insert the transistors, diodes 
and zener diode and make sure that 
you put the correct type in each posi- 
tion, 

Finally, the relay can be installed. 
We mounted ours by soldering short 
lengths of stout tinned copper wire to 
each relay pin. These wire leads are 
then pushed through the relay mount- 
ing holes on the board and soldered. 
We understand that some kitset sup- 
pliers may provide a PC board with 
slotted holes so that the tinned copper 
wire may not be necessary. 

When the board is complete, check 
your work carefully and then install it 
in the case. The chassis wiring dia- 
gram of Fig.3 shows the details. Make 
the connections for the power supply 
and the thermal cutout but do not 
make the speaker connections yet. 


Resistor Colour Codes Power Amplifier Module 


a No. Value 
Q a 22kQ 
Q 2 18kQ 
a 1 8.2kQ 
a 1 1.2kQ. 
Qo 1 5600 
Q al 4709 
а 2 330Q 
a 4 2700 
m] 2 2200 
а 1 1800 
a 1 1200 
a 5 1000 
a 2 302 
а 3 | 180 


4-Band Code (1%) 
red red orange brown 
brown grey orange brown 
` grey red red brown 
brown red red brown 
green blue brown brown 
yellow violet brown brown 
orange orange brown brown 
red violet brown brown 
red red brown brown 
brown grey brown brown 
brown red brown brown b 
brown black brown brown 
orange black black brown 
brown grey black brown 


5-Band Code (1%) 

red red black red brown 

brown grey black red brown 
grey red black brown brown 
brown red black brown brown 
green blue black black brown. 
yellow violet black black brown 
orange orange black black brown 
red violet black black brown 
red red black black brown 
brown grey black black brown 
rown red black black brown 
brown black black black brown 
orange black black gold brown 
brown grey black gold brown 
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Fig.3: this is the complete wiring diagram for the 500W power amplifier. Note that it differs 
in detail from that presented last month. Note also that the full DC supply is potentially 
lethal and that high DC voltages exist on the amplifier supply rails and on may components, 
including the fuseholders. 
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Fig.4: actual size artwork for the Loudspeaker Protector PC board. 


High Voltage 


Switch off and allow the filter 
capacitors to completely discharge 
before working on the circuit. 


Fig.5: this warning label should be affixed to the Perspex cover 
over the filter capacitors in the power supply. 


Fig.7: this diagram shows how the fan is wired to the 
mains via the optional thermal switch. 


Apply power and the relay should operate after about 
two seconds. Next, try simulating an amplifier fault 
condition with a 6V or 9V battery. Connect the battery 
across the inputs, first with one polarity and then the 
other way around. In each case, the relay should imme- 
diately open and then close again as soon as the battery 
is removed. 


П 
ie 


1 500W amplifier module (see 
parts list, August 1997) 

1 toroidal transformer, 2 x 57V, 
800VA 

1 240VAC 17W 140mm fan 

1 ЗАО panel mount fuseholder 

15A slow-blow 3AG fuse 

1 15A, 2-pole mains rocker switch 
with neon indicator 

1 3-way mains terminal strip 

1 80°C thermal cutout (TH1) 
(Altronics S-5610) 

1 60°C thermal switch (TH2; for 
fan switching) 

1 Perspex sheet, 332 x 100mm 

4 100mm-long brackets plus 
machine screws & nuts (to 
mount Perspex cover) 

1 metre, 1mm dia. tinned copper 
wire 

1 metre, 14 x 0.2mm hook-up wire, 


red 

1 metre, 14 x 0.2mm hook-up wire, 
black 

2 metres, 32 x 0.2mm hook-up. 
wire, red 

2 metres, 32 x 0.2mm hook-up 
wire, black 

0.5 metre, 32 x 0.2mm hook-up 
wire, white 

8 capacitor mounting clips 

24 3M x 10mm CSK screws 

24 3M nuts 

24 3mm shake proof washers 

14M x 20mm CSK screw 

14M nut 

1 4mm steel washer 


Semiconductors 

1 KBPC3504 400V 35A bridge 
rectifier 

2 red LEDs 


If these checks are OK, you are ready 
to complete the wiring. If not, check 
the circuit for errors. 

Now make the speaker and ampli- 
fier connections to the Loudspeaker 
Protector board, using heavy duty 
hookup wire. This should be twisted 
and oriented as shown in the photos. 
Fan wiring 

With that done, it is time to wire in 
the fan. This is switched by a thermal 
switch similar to that used for con- 


trolling the Loudspeaker Protector. 
However, the thermal switch used to 
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Capacitors 
8 10,000uF 100VW electrolytic 
1 .01uF 275VAC polypropylene 


Resistors 
6 15kQ 1W 


Loudspeaker Protector 

1 PC board, code 01104971, 107 x 
55mm 

8 PC pins 

1 relay with 240VAC 10A DPDT 
contact, 12V coil @ 75mA, 
Jaycar SY-4065 or similar 

4 3mm x 20mm screws 

4 3mm nuts 

4 6mm spacers 

1 U-shaped heatsink (Altronics Cat 
H-0502 or equivalent) 


Semiconductors 

3 BC547 NPN transistors (Q1, 
Q3, Q4) 

1 BC557 PNP transistor (Q2) 

1 BC327 PNP transistor (Q5) 

1 BD649 NPN Darlington transistor 
(Q6) 

1 13V 500mW zener diode (201) 

2 1N4004 silicon diodes (D1,D2) 


Capacitors 

1 470uF 100VW electrolytic 

1 470uF 25VW electrolytic 

1 220uF 16VW electrolytic 

2 47uF 50VW NP (non-polarised) 
electrolytic 


Resistors (0.25W, 1%) 


1 220kQ 12.2kQ 
2 56kQ 12.7kQ 
122kQ 1W 2 22kQ 


12700 10W wirewound 


control the fan has "normally open" 
contacts and operates at a tempera- 
ture of 60°C. Hence, until the heatsink 
rises to that temperature, the fan does 
not operate. When the heatsink 
temperature does rise above 60°C, the 
thermal switch will operate and its 
contacts will stay closed until the tem- 
perature drops below 35°C. 

The 240VAC supply to the fan comes 
from the same insulated terminal block 
which is used to connect the trans- 
former primary winding. The wiring 
to the thermal switch and the fan 
should be run in 250VAC-rated hook- 


up wire. It should be twisted as shown 
in the photos. Fit heatshrink tubing 
over the terminals of the thermal 
switch, to avoid the possibility of ac- 
cidental contact with the 240VAC 
mains supply. 

When all the wiring is complete, 
apply power and recheck the voltages 
intheamplifier. Assuming everything 
is OK, disconnect the power and wait 
until the filter capacitors in the power 
supply have completely discharged 
(ie, when the LEDs go out). 


Now unsolder the 390Q 5W resis- 
tors across the fuses, F1 & F2, and fit 
the fuses. These should be 5A for an 


8Q load and 7.5A for a 4Q load. 

Do not make the mistake of leaving 
the 3900 resistors on the board. If the 
amplifier does blow the fuses at some 
stage, the resistors will be back in 
circuit and may contribute to further 
damage in the amplifier, before they 
themselves burn out. 

You are now ready for a listening 
test. Connect a loudspeaker and pro- 


This internal view of the completed prototype shows the finalised wiring to the 
Loudspeaker Protector and the thermal switches on the heatsink. Note that 
these details are different to the chassis photo in last month's issue. The 
transparent Perspex shield over the bank of filter capacitors is a worthwhile 
safety measure in view of the high supply voltage — 160V in total. 


gram source and prepare to be im- 
pressed. 

Finally, a few omissions and errors 
crept into the parts list published for 
the amplifier module, on page 32 of 
the August 1997 issue. Two 3000 
0.25W resistors were omitted, a 6.8kQ 
1W resistor was specified instead of 
8.2kQ 1W and only five 0.1uF MKT 


polyester capacitors were specified 
while 11 are required. Also, the 100pF 
500V ceramic capacitor should be an 
NPO type, Philips 2222 650 10101. 
Note that on the PC board compo- 
nent overlay diagram on page 57 of 
the September 1997 issue, the unla- 
belled transistor adjacent to trimpot 
VR1 is ОЗ, a BC556. sc 
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The philosophy of R/C 
transmitter programming; Pt.2 


This month, we will look at some of the broader Last month we covered some of the 


М А А А fundamental aspects in regard to 
issues governing the design and programming Of model design and their influence on 


computer transmitters. successful programming. Perhaps I 

should point out that this series of 
articles is not intended to be a step- 
by-step programming guide. There are 
far too many different brands of trans- 
mitters, each using a different pro- 
gramming technique, for that approach 
to be successful. 

Instead, I want to establish the fun- 
damental principles upon which pro- 
gramming is based and show how an 
understanding of these principles can 
help simplify the programming proc- 
ess and improve safety. 


Transmitter design 

As noted last month, modern trans- 
mitter design has been driven largely 
by the requirements of the interna- 
tional class competitor allied with the 
need for mass production and market- 
ing. The smaller the number of mod- 
els any one manufacturer can pro- 
duce to capture the largest market 
share, the more efficient the opera- 
tion. 

This development has crept up 
slowly and probably began with Phil 
Kraft when he introduced his Signa- 
ture Series. This radio had settings for 
throw in different directions and dual 
rates. I recall one of the Australian 
Kraft factory team crashing on one 
occasion during an aerobatic contest. 
He hit the ground inverted at the bot- 
tom of an outside loop. 

When I questioned him about what 
ти caused the crash, he informed me that 
This is a fine example of a modern computer controlled 6-channel R/C he had the dual rate switch set to low 
transmitter. It has memory to cater for up to four different models and host of instead of high and the loop diameter 
programming options. was too great for the height available. 
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Fig.1: this is the configuration for a 
achieve (a) flaps or (b) ailerons. 


I had been flirting with dual rate at 
the time and after that I dropped it as 
I had also found that learning two 
complete sets of control responses 
detracted from the purely instinctive 
response so necessary for high level 
performance. I am not a great fan of 
gadgetry for this reason. As a manu- 
facturer I have to play the game and 
provide these gadgets but personally I 
like simplicity and prefer to rely on 
my own physical dexterity. 

Soon after, Futaba introduced their 
“J” series with FM transmission and a 
few mixers for elevator to flaps and 
rudder coupling. Both these radios 
used potentiometer adjustments, no 
channel allocation and no model 
memory. Flying a different model 
meant readjusting the pots if the mod- 
els were not correctly set up, a situa- 
tion we dealt with last month. R/C 
system designers eventually found a 
better way and that was the computer 
encoder. Now models of all types 
could be flown, the sky literally being 
the limit. 

This has lead to the overly complex 


computer transmitter, designed to be 
all things to all people, which in many 
instances has so many features that it 
just simply overwhelms the beginner 
and sports flyer. 


Basic requirements 


Let’s look at what a modeller really 
needs from a transmitter. To begin, it 
is essential that you have a clear 
understanding of what your require- 
ments are. At the most fundamental 
level, this may involve deciding that 
the transmitter is to be used for cars, 
boats, aircraft or helicopters. This may 
involve choosing the ideal physical 
layout such as wheel or stick trans- 
mitter, or the ideal program configu- 
tation such as the helicopter specific 
transmitters now available. 

This may seem pretty obvious but 
what is not so obvious is the next step. 
That is to decide what is the best 
system for your branch of the hobby. 
Fixed wing flyers, for example, fall 
into broad categories such as begin- 
ner, sport, glider, scale, aerobatic, py- 
lon, ducted fan, etc and each category 


“flaperon” wing, showing the direction of servo rotation to 


places different demands on the 
R/C system. 

Sport flyers have the minimum re- 
quirements in regard to auxiliary fea- 
tures. Scale may call for a relatively 
large number of channels with few 
mixing features. F3B gliders place the 
most stringent demands on the R/C 
system in regards to complexity of 
programming. 

It isin trying to produce a radio that 
will cover all of these requirements 
that has lead the R/C manufacturers to 
produce the very complex transmit- 
ters we now see in the model shops 
and the computer makes it all possi- 
ble. 

Manufacturers claim that the key to 
this flexibility is model memory. Some 
transmitters now offer up to one hun- 
dred model memories, a mind bend- 
ing figure. In view of the fact that 
many modellers have taken off with 
the wrong program loaded, such a 
large number of memories certainly 
ups the odds in this area. 

Last month, we looked at model 
memory and decided that for model- 
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Fig.2: this is a glider in 
“crow” 


mode. Flaps are down 
and the ailerons are up 
but still providing 


: 


lers flying fixed wing sport models, 
model memory presented more of a 
danger than an advantage. If the mod- 
els are basically the same type and 
correctly set up, then model memory 
is a relatively unimportant feature. 

Having said that, there are several 
aspects of fixed wing aircraft opera- 
tions whereby model memory may 
become very important. Such is the 
case of a modeller who specialises in 
F3B (multi-task gliders) for example. 
F3B models use variable geometry 
with each configuration stored in a 
separate model memory. These memo- 
ries are switched in flight so that with 
the flick of a single switch, the entire 
aircraft geometry may be reconfigured, 
One F3B model may use as many as 
six or seven memories. 

Under these circumstances one hun- 
dred memories suddenly shrinks to 
about fifteen models. 

However, here we are talking about 
the most specialised, highest level 
competition flying that exists in this 
sport. The average club flyer has no 
need for anything remotely like the 
sort of R/C system called for in F3B. 
Futaba, for example, in their Super 7 
transmitters originally had all three 
model types, powered fixed-wing air- 
craft, helicopters and sailplanes, how- 
ever the sailplane features were lack- 
ing. They then released (1993) a sail- 
plane specific system, the 7UGFS, 
which had to relinquish the helicop- 
ter features to make way for the com- 
plicated F3B programming. 

So the crux of the matter comes 
back to choosing the correct system 
for your needs, remembering not to 
get too ambitious with your first ra- 
dio. 

Since 1993, computers and memory 
chips have made enormous strides and 
the very latest transmitters on offer 
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have covered all of the gaps, albeit at a 
mighty price. 


Choosing a system 


So what sort of radio should you 
choose? Can the potential dangers of 
model memory be minimised while 
still holding on to the advantages? I 
believe there is a way to have the best 
of both worlds but it involves think- 
ing outside the square. So let us pro- 
ceed with a more detailed examina- 
tion. 

For example, take a modeller who 
regularly flies sport, aerobatic (F3A) 
and glider (F3B) models. This would 
be most unusual modeller Imightadd, 
for most modellers specialise in only 
one or two branches as a rule. For this 
particular examination we will use 
the programming manual for the 
Futaba Super 7 system (7UAPS and 
7UAFS), as written in good English by 
Don Edberg and published by Dynamic 
Modelling, Irvine CA. 

This is as excellent publication 
which not only gives the program- 
ming steps but also the aerodynamic 
theory behind why such steps are nec- 
essary. There are other manuals re- 
written for other systems and if they 
are not available in your area, then as 
alastresort you should fall back to the 
factory manual. Unless that is, you 
have an American system such as the 
Ace Radio Micropro 8000 system 
which has an excellent factory manual. 

Before we start, it is necessary to 
look at some of the innovations that 
have crept into modern transmitters. 
First is channel allocation, which is 
the ability to assign each front panel 
control toa particular channel number 
in the data transmission sequence. 
This isa very useful feature but should 
be used with the greatest of care. Not 
all transmitters have this function but 


aileron function. Elevator 
trim compensation is 
sometimes applied. 


when it is used it should be used with 
as much consistency as possible from 
model to model. If the wrong memory 
is loaded accidentally, coping with a 
reversed control is one thing but if 
ailerons became elevator, for exam- 
ple, then all hell would break loose. 

This becomes increasingly difficult 
as we move into the more complex 
programming systems which are made 
possible by another trend in model 
design and that is two independent 
servos for each control which are elec- 
tronically but not mechanically cou- 
pled — see Fig.1. 

This trend has been accelerated by 
the increasing size of models, the need 
for some degree of fail-safe servos on 
these very large models, the falling 
cost of servos and finally the ability to 
mix two different functions into one 
control. The more obvious configura- 
tions such as elevons and V-tail have 
always called for two servos with mix- 
ing on each servo. 

However, such configurations as the 
airbraking system designated CROW 
(both ailerons UP and flaps DOWN), 
ailerons mixed into flaps, and the ul- 
tra weird "ailevator" configuration 
where ailerons are mixed into eleva- 
tors on a standard fixed wing model, 
all demand two independent servos 
for their functioning. 

So the very first thing we notice in 
the Futaba manual is the attempted 
consistency applied to channel allo- 
cation throughout the programming 
descriptions. In the first instance, the 
channel allocation given in the Super 
7 manual for setting up a sports model 
is chi — aileron; ch2 — elevator; ch3 — 
throttle; and ch4 - rudder. This is the 
traditional Futaba channel allocation 
which is still used on their non-pro- 
grammable transmitters. 

The F3A model will follow similar 


lines with perhaps ch5 allocated to 
retracts and ch6 allocated to flaps, if 
these are used. There would be no 
problem running these two types of 
models from the one 6-channel trans- 
mitter without model memory, using 
the techniques discussed last month. 

However, when we change to F3B 
mode the problems begin. Channel 
allocation suddenly becomes a very 
different matter. In the F3B model we 
are dealing with the multi-servo wing 
as a mandatory item. 


The F3B model 


The F3B model is a multi-task model 
which calls for a very high level of 
aerodynamic sophistication. Variable 
camber wings are a must for this type 
of model in order that the launch, 
speed, cruise, endurance and landing 
tasks are all carried out in the most 
efficient aerodynamic configuration. 

Thus, the ailerons and flaps are 
called upon to perform multiple roles, 
with the ailerons performing the func- 
tions of flaps, ailerons or speed brakes 
in the one flight, often with any two 


simultaneously engaged. Flaps like-" 


wise may be called upon to perform 
as flaps, reflexed trailing edges to in- 
crease speed or even ailerons in some 
models. In the CROW (landing) con- 
figuration, the ailerons are both moved 
UP to provide airbrakes (whilst still 
performing as ailerons) and the flaps 
are at maximum droop. 

Elevator trim is mixed in to com- 
pensate for the trim shift caused by 
the flaps and ailerons and coupled 
aileron/rudder may be engaged to com- 
pensate for the loss of aileron effi- 
ciency in the UP position — see Fig.2. 

To add to the programming confu- 
sion, glider wings may be two, three 
or four servo types, depending on the 
complexity of the design. Added to 
this are additional problems of com- 
plex mixing of elevators with flaps, 
flaps with elevators and rudder with 
ailerons. The F3B glider is the most 
complex program of all model types 
and I believe the prime driving force 
shaping development of the modern 
computer transmitter, 

Yet when I had completed the F3B 
module for the Mk.22 TX and needed 
torun the final testing, I looked around 
for someone with a four servo wing 
and could not find one in an easily 
accessible location. The best I could 
find at short notice was a two-servo 
wing. In all of Sydney there is not a 


handful of these complex models yet 
they dominate transmitter develop- 
ment the world over. As I stated previ- 
ously, in trying to cater for the hand- 
ful, the transmitter designers have 
made life really tedious for the aver- 
age flyer. 

The channel allocation for the F3B 
model called for in the Futaba UAFS/ 
PS system is ch1 — right aileron, con- 
nected to the aileron stick; ch7 — left 
aileron, not connected to any front 
panel control but slaved through an 
inverting mixer from ch1 to provide 
the equal and opposite drive signal. 
Ch3 is right flap and che is left flap, 
both connected in parallel with ch3 
connected to the throttle stick to pro- 
vide flaps. Ch2 is elevator and ch4 is 
rudder. Ch5 is left unused. 

From the above it would appear at 
first glance that there is no possibility 
of flying sport and F3A models from 
this transmitter configuration with- 
out model memory, which is oddly 
enough quite wrong. We still have a 
throttle stick, aileron stick, elevator 
stick and rudder stick all in the cor- 
rect locations. 

So longas all models are fitted with 
seven channel receivers and absolute 
consistency is adhered to in regard to 
channel allocation and servo direc- 
tions, there is still no danger of model 
memory causing a catastrophic result 
if the wrong memory is accidentally 
loaded. 

Even if the sport program is loaded 
for the F3B model, at least one half of 
each control will work in the correct 
sense and direction, although one half 
of the flaps working would certainly 
raise the adrenalin levels for a while. 
However, problems could arise if the 
channel allocation was changed to 
Squeeze in a 6-channel receiver in one 
or more models in your fleet. So as a 
general rule, the larger the number of 
channels available in your system the 
easier and safer programming be- 
comes. 

One final point: many manufactur- 
ers make a big deal about their trim 
memory function. This function stores 
the trim offsets for each model. Here 
is one function that you could well do 
without. Make sure that all servos are 
correctly neutralised and that all trims 
are in neutral for all models, when the 
final trimming of each model is com- 
plete. That is the only approach if you 
want to avoid a nasty surprise one 
day. sc 
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Holden's Electronic Control Unit works, РІ... 


‘August 1997: The Bass Barre! Subwoofer; 500 Watt Audio Power 
Amplifier Module; А TENs Unit For Pain Relief; Addressable PC. 
Card For Stepper Motor Control; Remote Controlled Gates For 
Your Home; How Holden's Electronic Control Unit Works, Pt.2. 


‘September 1997: Multi-Spark Capacitor Discharge Ignition; Build 
The 500W Audio Power Amplifier, P2. A Video Security System 
For Your Home; PC Card For Controlling Two Stepper Motors; 
HiFi On A Budget; Win5, MSDOS.SYS & The Registry. 


PLEASE NOTE: November 1987 to August 1988, October 1988. 
to March 1989, June 1989, August 1989, May 1990, August 
1991, February 1992, July 1992, September 1992, November 
1992 and December 1992 are now sold out. All other issues are 
presenti in stock. For readers wanting articles from sold-out 
issues, we can supply photostat copies (or tear sheet) at $7.00 
pet article (includes Ер) When supplying photostat arcas or 
back copies, we automatically supply any relevant notes & errata. 
at no extra charge. A complete index to all articles published to 
date is available on floppy disc for $10 including p&p. 
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| PRODUCT SHOWCASE 


Electromagnetic compatibility test system 


The Schaffner BEST 96 EMC test 
system combines all necessary func- 
tions for full compliance testing of 
residential, commercial and light in- 
dustrial electrical and electronic prod- 
ucts. 

The BEST 96 system comprises a 
multi-function generator providing 
burst, electromagnetic discharge 
(ESD), surge and power quality pulses 
(for single-phase power line and data 
line compliance), a ground plane, ca- 
bles, ground strap, grounding resistor 
and coupling clamp for data line test- 
ing and a step-by-step instruction 
manual. 

BEST 96 provides a universal inter- 
face/coupler into which the product- 
under-test is plugged in and prepro- 
grammed tests using “built-in” test 
pulses are then run. The testing pro- 
cedure has all signal functions con- 
trolled from the BEST 96 front panel 
or alternatively, from a PC using Win- 
dows-based software. 

For further information, contact 
Westek Industrial Products Pty Ltd, 
Unit 2, 6-10 Maria St, Laverton North, 
Victoria 3026. Phone (03)9369 8802 
or Fax, (03)9369 8006. 


1GHz RF spectrum 
analyser 


The new Laplace SA1000 1GHz 
Spectrum Analyser is controllable 
by any PC capable of running un- 
der Windows and is suitable for in- 
house EMC testing. Frequency cov- 
erage is from 20КН2 to 1.1GHz with 
selectable start and stop frequen- 
cies and logarithmic or linear scal- 
ing. The single frequency mode of 
the instrument permits true averag- 
ing and quasi-peak measurements 
which can be plotted against time 
to enable the monitoring of trends 
and excursions as required by EMC 
standards for fluctuating emissions. 

The software package (EMC En- 


80 SILICON CHIP 


gineer) also provides other impor- 
tant capabilities including antenna 


factor compensation; background 
nulling; multiple trace comparison; 
and limit line display for common 
EMC standards. 

The SA1000 has very high sensi- 
tivity to low field strengths down 
to less then 17dBuV/m (when used 
with the Laplace broadband an- 
tenna). An inbuilt calibration source 
confirms the operation and accu- 
racy of the analyser. An audio 
modulator and internal loudspeaker 
are also provided. The demodula- 
tion technique is suitable for both 
FM and AM signals. 

For further information, contact 
Nilsen Technologies, 150 Oxford 
St, Collingwood, Vic 3066. Phone 
(03) 9419 9999; fax (02) 9419 1312. 


Westcode power 
semiconductors 


A broad range of Westcode Semi- 
conductors (UK) Ltd’s devices is now 
available in Australia. They include 
thyristors, distributed gate (fast turn 
off) thyristors, high frequency thy- 
ristors, diodes and fast recovery di- 
odes, 

These devices can be supplied, 
mounted within insulated base mod- 
ules such as the WK250 series and are 
available in double thyristor, thyristor/ 


diode, diode/thyristor and double di- 
ode arrangements. Westcode semicon- 
ductor assemblies feature a choice of 
integral water-cooled and air-cooled 
packages. 

The compression mounting tech- 
nology in conjunction with ceramic 
device packaging ensures excellent 
hermeticity and heat conduction prop- 
erties while maintaining high electri- 
cal isolation (withstanding voltage of 
2.5kV RMS). Devices available have 
peak reverse voltage ratings ranging 
from 500V to 1700V at a junction op- 


STEPDOWN 
RANSFORMERS 


60VA to 3KVA encased toroids 


Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


erating temperature of 130°C. 
Air-cooled devices can operate at 
typically 300A (thyristors) and 250A 
(diodes) as measured on half-cycle 
sinewave average basis and at an am- 
bient temperature of 85°C. Water- 
cooled devices (eg, an AC diode 
switch) can operate at 750A RMS (in- 
let water at 25°C and flow rate of 4.5 


The technological breakthrough that these 
new scopes offer is an extraordinarily 
high 1GS/s real-time digitising rate plus 
very rapid screen update rate, resulting in 
a digital scope with display response of 
an analog scope, at an analog scope 
price. 


The TDS-200's are specifically designed 
to make general purpose waveform 
measurement, TV and video signal work 
much quicker, more reliable and versatile. 


Screen displays can easily be down 
loaded to a PC using the TDS-200's 
optional serial/parallel/GPJB interface, 
the TDS2CM 


2 models are available: 
TDS210: 60MHz at $1395 extax & 
705220: 100MHz at $1995 extax 


TDS-200 Series Features - 

* 2 Channels plus viewable Ext. Trigger 

* 165/5 Realtime sampling/channel 

* Full Dual Timebase with zoom 

* Auto Setup: one button autoranging 

* Cursor Measurements 

* Automatic Measurements:Frequency - 
Period - Cycle RMS - Mean - Pk-to-Pk 

* Reference Waveform Memories 

* Display Modes: Dots - Line - Persistence 

* Bright, Fast Response, LCD Display 

* Variable Hold-off 

* Optional Interface: RS-232, Parallel & 
GPJB. 


general purpose 
ties than any analog scope. 


Value for Money 60MHz & 100MHz Scopes 


Tektronix’ new TDS-200 Series scopes are affordable, compact, 
digital storage scopes that offer more additional facili 


Tektronix 


EMONA INSTRUMENTS PTY LTD 


* SYDNEY 


Ph: 9519-3933 Fax: 9550-1378 e BRISBANE 
* MELBOURNE Ph: 9889-0427 Fax: 9889-0715 e PERTH 


Ph: 3367-1744 Fax: 3367-1497 
Ph: 361-4200 Fax: 361-4300 
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Hioki single-phase 
power meter 


The new Hioki Model 3330 
Power meter covers the range from 
30W to 18kW and has an energy 
range to 999,999 MWhr. The 3330 
measures current to 30A without 
the need for a current transformer 
or shunt, Voltage is measured over 
three ranges: 150, 300 and 600V. 
The instrument caters for power 
measurement on inverters and 
switchmode power supplies, hav- 
ing a bandwidth from 10Hz to 
50kHz. 

The unit also measures frequency 
up to 50kHz. An inbuilt compara- 
tor function permits adaptation to 
assembly line operations and auto- 
matic testing (ATE) together with 
optional RS232 and GPIB interfaces. 
Basic accuracy is +0.3% and fast 


litres/min) compared to an air-cooled 
equivalent of 555A RMS at an ambi- 
ent temperature of 85°C. 

For further information, contact 
Westek Industrial Products Pty Ltd, 
Unit 2, 6-10 Maria St, Laverton North, 
Vic 3026. Phone (03) 9369 8802; fax 
(03) 9369 8006. 


Variable speed 
motor control ICs 


Two new ICs from GEC Plessey 
Semiconductors (GPS) are targeted at 
variable speed motor control applica- 
tions in white goods, such as washing 
machines, fan drives in air condition- 
ingsystems, water pumps and general 
purpose industrial inverters. 

The SA828 3-phase PWM generator 
IGis designed for use in AC induction 
motor drive systems. Switching car- 
rier frequencies up to 24kHz allow 
ultrasonic operation of inverter power 
switches. The power waveform is 
stored in an on-chip ROM. Two stand- 
ard waveform options are available: 
sine plus third harmonic (a means of 
increasing motor power output for a 
given line supply voltage to the in- 
verter) or pure sine. Other waveforms 
can be provided to customer order. 

The SA828 operates as a standalone 
microprocessor peripheral imposing 
just a small processing overhead on 
the microprocessor as it requires at- 
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response time is 0.4 seconds, mak- 
ingthe instrument suitable for tran- 
sient measurements. 

For further information contact 


tention only ifthe frequency or ampli- 
tude of the output waveform needs to 
be changed. Any of the popular 4 or 8- 
bit microprocessor and microcontroll- 
ers can be interfaced with the SA828. 

The SA838 is a single phase variant 
and is available for applications such 
as uninterruptible power supplies or 
single phase induction motor drives. 

For further information, contact 
GEC Electronics Division, Unit 1, 38 
South St, Rydalmere NSW 2116. 
Phone (02) 9638 1888. 


Charger conditioner 
for nicads 


Premier Batteries has introduced a 
single module charger conditioner 
which uses negative pulse technology 
to charge and condition nickel cad- 
mium and nickel metal hydride bat- 
teries. The charger is supplied with 
dedicated cup modules to cater for 
Motorola Saber, Visar, MTS2000, 
HT600, GP300 and the Bendix King 
Radio. It has the added advantage of a 
12V charger for in-car use. 

It will charge batteries in approxi- 
mately one hour and the negative pulse 
conditioning will maintain the peak 
charge indefinitely, without shorten- 
ing battery life. For further informa- 
tion, contact Premier Batteries Pty Ltd, 
9/15 Childs Road, Chipping Norton, 
NSW 2170. Phone (02) 9755 1845. 


Nilsen Technologies, 150 Oxford 
Street, Collingwood, Vic, 3066. 
Phone (03) 9419 9999; fax (03) 9416 
1312. 


New instrumentation 
catalog from Fluke 


Philips Test & Measurement has re- 
leased the 1997/98 Fluke instrumen- 
tation catalog. The 242-page catalog 
describes the complete range of more 
than 400 Fluke products including 
selection guides, accessories and cus- 
tomer support information. It features 
19 sections for product categories such 
as Scopemeters, multimeters, bench 
oscilloscopes, timer/counters, genera- 
tors and network test tools. 

The catalog is available from Philips 
Test & Measurement. Phone (02) 9888 
0416; fax (02) 9888 0440. sc 


Em 
BONUS 7 FREE CD SOFTWARE. 
TITLES: For Windows 95: 
Microsoft- Works & Money/ 
Encarta 97/Golf /CD Sampler / 
Cinemania 97 /3D Movie Maker 
{Scenes on disk and Yellow & 
White rao on CD-RO! 

100 Me 

A SHAR f 


32 MEG FAST EDO RAM 
Latest 430 TX M.B.(512K MMX 
Motherboards Ds cache/ 
Upgradable to 200Mhz t2 

- GIGABYTE M. 100 extra 

4 MEG 53 30 fine Video Card. 
15" XGA Digital Mon-1280 x 
1024 0.28mm D.P Low radiation 
2.5 Gigabyte HDD 

1.44 3.5" F.D.D. 

Genuine Microsoft 

Ergonomic Mouse 

Ritron Mouse Pad Joystick 


Magnetic Shiel "pg 
Windows 95 on CD (DOS & Windows 

3.11 for Workgroup. Mais оп request) With AT style motherboard, case and power 
We Install Vet OEM Antivirus ‘supply. All Pentium " motherboards came 
software $99 of bonus value ‘fitted with 512K Pipeline Cache 


NOW COMES WITH FREE 
rie.net.au MS Windows 95 CD tutorial 
dions Apply. Меш only 


DAD FREE ой” COURSE) 
indows 95 OR Internet| 
EAGLE 
(FIRST 2 YEAR ON-SITE) MELB MET AREA 
Manufacturer's Warranty apply on monitor. 


AUD MORE MEMORY, POWER, AND HDD SPACE TO YOUR SYSTEM 
MEMORY; HARD DRIVES Voice Coi! IDE Hi 


EMOLTIMEDUY UPGRADE К 


Бера 5124 М, Б pus 
6.200 SIK МЕ 38 $168 3704 
4! | Pentium IM CHEAP! 

р мн: Mm Curr: 8 БЕ 
entium 233M 
TUA cal eo ос SOT 


CD ROM DRIVE 
ü 


Stereo 
For Windows 98: Microsoft gei 
Хе 


Амр ке 168 with TX 
th TX 
AMD Ke 233 caen Ux 


FSTABUSHED SINCE 1277 10095 AUSTRALIAN OWNED А.С. 005 428 437 
t NORTHCO! VERMONT: IBLUESTAR COMPUTERS: 
190 Rooks Rd. 
tre (03) 9874 8888 
Fax (03)9874 2288 
н: 


OAKLEIGH: 
ivy. 240C Hunti 

Ph: (03) 9562 8939 
Fax(03)9562 8940 


27 | Maroondah 
Ph: (03) 9870 1890 
[Fax.(03) 9879 3027 


9489 
Pi (03) 9543 7877 Fact03 94898131 


am Ц 
biet City. 10: 3 | Maroondah Hh 
Ph:(03) 9663 6151. РЬ: (03) "9899 60337 
p 3) 9639 1641 — Fac(03) 96990156 
Уап буп вп days. Open faa oa иту: 
ADELAIDE tt alla iy oe 7200 e (зонаи nonm 
SYDNEY: 74 Parramatta Rd, Stanmore. Ph: (02) 9519 3888 Fec 02, | 899 Sainpa Ra, 
MAIL ORDER: Ph:(03) 9543 7877 fax:(02) $n ws hOn $374 5699 


= sofware! CDS 


Tox En 
CS WHOLESALE Ph (03) 9543 2166 Fax.(03)9543 2648 
RIE BULLETIN BOARD Ph: (03) $562 7877 For Specials, info & Shareware 
World Wide Web Site: http://www. 
E-MAIL: rie@rie.net.au 


Fide 


Е, POW EREED BY INTEL® 
V PENTIUI Ди 


Cinemania 97, MS Scenes on disk & 
Yellow & White Pages on CD-ROM. 
* 512KB Cache Motherboard © 100 MB FREE SHAREWARE 
* 4.0 Westren Digital Gig H.D.D. GAMES-WOW! 

© 32MB SDRAM 10NS ultrafast DRAM © FREE MS Win 95 CD tutorial, 

© 24x speed CD ROM Drive © VET anti-virus software installed. 


* New 4 MEG Diamond Stealth 3D 
Virge Chipset Card 30 DAYS 
© 33.6K bps Internal Modem RN RMET 
** 15" Digital Monitor - 1280 x 1024 Ф599 

028mm D.P 
* Mini Tower Case & 200W PS PAY ONLY 


. Mane Shielded Speakers 20 WATT $2695 


MS Mouse € Mouse Pad eJoystick ТАХ INC 


in 95 104 keyboard 
© Genuine SB Vibra 16-bit Sound Card Кушка сот eaten marter vayl nt 
бту "таня 


* Stylus 400 color printer (1 Year 
Warranty) © Printer cable Ке s топі moni фа 
* Win 95 on CD qd terete 
• BONUS 7 FREE CD SOFTWARE TITLES; 4 YEAR PARTS. $ LABOUR | WARRANTY 
MS Works & Money/ Encarta 97/ бой/ уы 2445 ON-SITE) MELB METRO AREA 


CD Sampler / 3D Movie Maker, ЕМЫ VENON OREN CRE идона. 


ARI 
E ОЙНА THE АЕТ ORAA SE 
PERSONAL STORAGI 
|* 100MB Zip disks p. 
Ill your stuff • Are. 
перета reliable 2 
land ready to help you get orga 
+ Use as many disks as you need 
Available for ІВМ and | 
[Parallel Port version only C1 1900 


* Genuine Intel® Pentium™ 200M1 
MMX CPU 


100 HOURS FREE 
INTERNET ACCESS FOR 
THE FIRST 30 DAYS. 
Ask for copdilions 


Use this colour CCD Camera 
to meet people over the Intemet or to take 
happy snaps, etc- let your imagination run 
wild! Ideal fore Intemet Video Conferencing 
‘Image Capture * Add pictures to your e-mail 
and тоге! Bundled with a value. 

ROM which includes: 

Video 


MODEM SA 


9 
9 
9 
9 


Н 
3 
cme эое 4 


Windows/DOSt 


‘Modems Austel coved 
isolator disk sod one Ара 


ULANK CD-ROMIDISKS 
PRODUCE YOUR OWN Cbs! 
1-9 10+ 100+ 


$5.25 $4.95 $4.50 


{Ask for Conditions) 


Microsoft Office 97 


=] 
"MS PoworPoint 97 
*MS Outlook 97 *М$ Excel 97 
*MS Access 97 + MS World 97 
PLUS 60 hours FREE Internet 
Access - (Conditions ns Ay) 
* Full Version 


6X NUS 
riting” 


ded up to 1,000 

times on the same 

CD-ROM disk like 

normal floppy media! 

Includes 4 blank CD-R {write-once) 
discs & 1 CD-RW (Rewritable) disc 
CD-RW BLANK DISC...$59 


EET: 


with these 3 piece 
Stereo speaker set 


YOUR COMPUTER 
GAMES WILL REALLY 
ROCK THE HOUSEI 
Dimensions: 


SPEAKERS- 100W x 95D x 195H mm 
40W x 215D x 250H mm 


‘Add high quality Stereo FM radio reception to 
your PC. Allows you to tune into your favourite 
Tadio stations for the latest news, weather 
reports, music hits and much more while you 
are working on your PC. «Program works in 
background *Includes Radio Antenna «Controls. 
{or ine tuning or adjusting volume or even muting 
‘when you need to! Alarm and sleep function 
and much тоге! 
‘SPECIFICATIONS: 
Freq Resp: VHF band II 88MHz to 108MHz 
‘Antenna impedance: 75ohm 

ramic filters for high sensitvity of FM 
stations. Auto Scar/Manual Scan & Fin 


Multimedia Headset 
with Boom EM 


Great for: 
* Voice dictation : 
*Voice-fax modems. M 
= Listening to music; 

*Internet Phone 

"Recording 

* Voice activation 

* Game play 


e. 
14023 


SPEAKER: 

27mm High Efficient Mylar Speaker x 2 
Max. Power Input 50mW 

35mm Stereo Nickel Plated Plug 
Input Impedance-32ohms 

Frequency Resp- 100Hz- 10KHz 
MICROPHONE: 

Omni-Directional Mic. Capsule 
Sensitivity 60db +/ -348 

3.5mm Stereo Nickel Plated Plug 


TEST DRIVE 
THE 


ACCOUNTING 
PACKAGES 
BEFORE YOU 
BUY! 

This Test Drive Kit 
allows to try МҮОВ 
Accounting before 

you buy. Anything 

you enter in the Test 
Drive can be used 
When you purchase 
МУО В Accounting 

or MY.0.B 

Accounting with 
Payroll. The CD-ROM 
edition includes ful! G 
on-line help and Сие БАХ 
Cards. Also available 
on 3.5" format. 


J91089 
Titles available: 
M.Y.0.B Accounting 


M.Y.0.B Accounting and Payroll 


40 PIECES 
TOOL KIT 


40 pieces Tool Kit with ratchet driver, 
adaptor and multiple bits. All packed in а 
plastic carry case,» Reversible Ratchet 
Driver «4 Drive Adaptor «4 Magnetic Nut 
Setter *3 Slotted Bits- 5/ 6/ 7mm +3 
Philips Bits- #1, #2, #3 «2 Robertson 
Bits- #1, #2 «8 Hex Bits- 1.5/ 2/ 2.5/ 3/ 
4j 5/ 6 & 6.5mm *7 Star Bits- T10, Т1 

20,125,127, 730, 740. «7 Ye Nut Driver 


712201 


+7 % Nut Driver Socket MET 
6/ 7/ 8/ 9/ 10/ 11/ 12mm 


ESTABLISHED 
SINCE 1977 


m 


SUPA MULTIMETER SPECIALS. 
DIGITAL Te idee! meter for 


technicians with a full 
3% digit LCD 
readout. Requires а 
QV battery either 
alkaline or carbon 
Expected life of 
carbon battery is 100 
hours and 200 for the 
alkaline. 


1-9 
$17.95 


Q13077 


ШЕБЕР Т 
MULTIMETER 


WITH CONTINUITY BUZZER & 
TEMPERATURE K TYPE PROBE. 


Ideal for technicians with 

full 3Y digit LCD readout 

& continuity buzzer. 9V 

А. alkaline battery supplied. 
Expected life of battery is 

» 20 hours. 

38 


Q13075 


1-9 10+ 
$22.95 $9.95 


SPECIFICATIONS: 

DC Voltage: — 200mV/2/20/200/1000V 
Basic accuracy: +/-0.5% 

Input Impedance: 1M 

Maximum output: 1000V DC 


ACVotage: 200/750У 

DC current: 2004/2000А/20тА/ 
200mA/10/ 

Resistance: 20063/200002/20K8)/ 
200kS2/2M 


15x 46mm 


10+ 

speciacanions: $15.95 

DC Voltage: 200mV/2/20/200/. 
1000V 

Basic accuracy: +/-0.8% 

Input Impedance: 1M 

Maximum input 1000V DC 

AC Voltage: 200/750V 

0С current: 2004/20004/ 
20mA200mA) 
10A 

Resistance: — 2009/20000/ 
20kG/200kG/2M 

LOD Display: 15х46тт 

Dimension 


70x 126 x 24mm | Outer case size: 125x 77 x 28mm 


LCD Display: 


Arcade-style control 
Includes four suction cup feet 
50 degree rotation 


Self-centering “pivoting” mechanism 


Direct game port connection 


1 year warranty 
Designed & engineered 
in USA 


row away SIN BAM 
Fetter ett bdr mib 
йлнд apr 


AVAILABLE IN LEFT 
OR RIGHT РАСИ 
‘MODULE 


A unique Australian 
product. These recycled 
diskettes are acquired Ў 
from a large software 
company end have contained only 
proprietary software. The disks ere 
unformatted, then fully tested and 
reformatted providing a very high grade, 
ready to use diskette. Kali is an aboriginal 
word for “boomerang” taken from the 
Aboriginal Kukatja dialect. 


1000+ 


1-9 
Е? |s3.95 $3.75 $3.50 $3.00 


1099 100+ 


Durable injection moulded construction 


Includes Racing uS 


From the makers of 

AMIBIOS® -the first lg 

program with specific 

test for: * PCI «Рп? 

*EISA- Pentium " 

Packed with diagnostic 
features that test CPUs, 

video modes/memory, Ej 
motherboard 

functionality, COM ports, Sound Card, Speaker, 
Hard Disk, Floppy Disk Drive and Keyboard & 
Mouse. Power management setup display and 
much mor lequires AT 286, 386, 486, 
Pentium or higher processor. FREE 
LOOP BACK PLUGS. 


IBM JOYSTICK. 


FEATURES 

* X & Y ais trim adjusters 

= High speed turbo function (option) = 
= High performance IBM Analog gs 
joystick - Turbo & manual switel 
* High impact robust body 
+ Uttra-sensitive, but durable „Жы 
ire buttons «Highly accurate control capability 


* Ergonomic designs 
EN du E: 14223 
+ 4 stabilizing Зан cups 
+ Cord length: 5 17-95 


Ta ——MÉ OTE 


Bring your computer to life with 


P.N.P.0. OF THUMPING POWER 
with these 3 piece 
Stereo speaker set 


10246 
$109 worn 
GAMES WILL REALL 
Dimensions: ROCK IME ROO 


SPEAKERS- 100W x 95D x 195H mm 
WOOFER- 140W x 215D x 250H mm 
A | 


5% 
ITS THE Blank — V^ 
| CD-ROM DISKS 
ON A 


DISKS VALUED 
AT $4.50 EACH 


PIEZO SIREN 

и OSS) SECURITY 

OR PROTECTING 
YOUR HOME 
OFFICE, ETC! 

* Very small and easy to instal 

* High impact plastic (white) 


1 515069 
14.95, 
* Output 11088 at 1 metre, dual tone> 


чек рү. ESTABLISHED 


SINCE 1977 


HANDY TECHNICIANS 
"SNAKE LIGHT" TORCH 
IDEAL FOR PCB BOARD 
REPAIRS OR ANY 
OTHER ELECTRICAL 
EQUIPMENT WORK, 


Ultra thin flexi light. The flexible gooseneck can be 
adjusted to almost any angle, Ideal for technicians, 
hobbyists etc. «Simple pen click motion to tum the 
light on or off *Handy and convenient size for easy 
use *Minature light bulb simply screws out for 
replacement «Requires two AAA batteries *Spare 
bulbs available « Length 405mm 


IDEAL FOR AEROBICS 


Ultra light-weight headband microphone with 
anline power supply which connects directly into 
standard microphone input. Suits users such as 
aerobics instructors, computer operators, etc. 

‘SPECIFICATIONS: 


* Impedance: low 

*Freq. resp: 50Hz to 15Khz 

* Sensitivity 65dB--/-3dB. 
"Cable: 1.6m@ 25mm Ø 
* Height: 36cm 

*PSU: 3.5mm mono 


Socket to 6.2mm plug 


Telephone ringer and flasher 
unit which connects directly 
into your phone and is 
positioned somewhere away 
from the phone. The flashing 
light helps people with 
hearing impairments to see 


the phone being activated and either flasher or ringer 


the buzzer just reinforces the *60cm line cord with 
ringing sound made by the 12 connector 
telephone already. * White colour 


* Input 12V DC - 150mA 
MULTIMEDIA AMPLIFIED 
COMPUTER SPEAKER i 


* Speaker Impedance: 


20 WATT P.M.P.O. 


Magnetically shielded speakers for monitor, 
drive and disc protection 
Power output: 


20 watt РМ.РО. 

40 

20 to 20K Hz 

150Hx 85W x 950 mm 
Wolume with ON/OFF control 

Bass/Treble control 


Finally this long awaited 
product has arrived. It keeps your telephone 
cords untangled! It achieve this by rotating the 
Cord as you use the handset thereby eliminating 
that annoying tangle you get with telephone 
cords. 

* RJ11 plug to sockets 
* High tech swivel system 
* Easy inline installation 


DESK TOP PAGING 
MICROPHONE 
MEAL 


Flexible gooseneck unidirectional microphone 
ideal for use in PA installations. 
* Sturdy construction * Lockable talk switch 
* Switching contacts for priority paging 
SPECIFICATIONS: 

6002 


* Impedance: 

*Freq. resp: 100Hz to 10Khz 
"Sensitivity; — * -74dB. 0.4mV @94dB SPL 
*Switching: 300mA low voltage 
*Height: Sum 

*Cord: „Om curly supplied 
*110W x 363H x 1500 mm” M 

Note: Requires either a 6.35mm jack or XLR plug 


Adaptor cord wired in reverse form to adptor 
from an RJ45 phone wall outlet to and RJ12 
socket telephone. 

* 6 pins wired each end *50p gold plated 
contacts on each connector * Length: 20cm 


REMOVABLE-2.5" 
H.D.D. FRAME 


This frame suits 2.5" or 3.5° 
rd disk drives format and will fit into any 
computer casing from Tower to Desktop 
models. Great for exchanging data with 
‘other system or expanding your system |. . 
capability to work with more data without 
theneed for lengthy hdd installation. Simply 


Banot 5а аа РЕГЕН дна читы RO 


connect another hard drive to this carrier. 


мос-3021 ОРТО-1БОГАТЕП 


TRIAC DRIVER 
010626... . $1.95 


MAC-320A8PF 600V 20A 
ISOLATED TAB TRIAC 
U10627 ... .$3.25 
To sit Photographie Timer бу Darkooms (SC April 95) 


TEMPERATURE 


TRANSDUCER 


AD590J CURRENT OUTPUT 
TEMPERATURE TRANSDUCER 
U20720 .. .$12.95 


range & 


486 CPU FAN 


HEATSINK Толі ape per [eris Toiy bri) 
IDC 12V. For 486 CPUs. 
а Иен 18.2155 SELF-OSCILLATING HALF- 


BRIDGE MOSFET DRIVER 
U10650 $10.45 


IRF-610 200V 1А N- 
CHANNEL TO-220 MOSFET 
i 0103187 $2.45 


TRANSCUTANEOUS 
REAL Жи TINUATION SC AUG'S7 


PENTIUM, 686 СР! 
FAN & HEATSINK < 
For Pentium/ 686 CPUs. With 


metallic diee td socket 5 or 7 
1-9 10+ 100+ 


$16.00 $12.00 $9.50 J 


STYLUS COLOR 300; 


The new standard in affordable personal 
printing performance for home and home office. 
Brilliant New Ink Requirement Concept: 
Uses only 1 ink cartridge for 4 colour: Black, 
Cyan, Magenta & Yellow. 
Sit t for: * Printing greeting cards, 
calendars, colourful school projects, ey ты 
EPSON brilliant print technology includi; 
Quick-Dry inks for brilliant colour: *EPSON | AciPhoto "Hal Ron 
advanced colour translation for brilliant images and accurate photo quality pu no 
additional option required. EPSON PerfectPicture Imaging system combines EPSON 
printhead, ink and driver technologies. * Excellent output on a variety of paper including 
plain, special coated, photo quality glossy paper, photo glossy film, inkjet 
transparencies and envelopes. "Кашан for Windows only, using EPSON printer 
driver technology. * Easy to printer driver and EPSON Answers On-Line manual 
full of hints and tips provided on CD-ROM. 
High quality output features: 
* Print speeds up to 3ppm* in monochrome and 1.2ppm* іп colour. 

Up to 720 x 360 dpi resolution printing- even on plain paper. 


Full (CMYK) printing. S 2 a 6 
* Bi-directional parallel standard. 
*Print speed is only a guide. May vary under different es TAX IN 


Built-in sheet feeder holds up to 100 sheets. 
Es streamline design. Ss 440 
Marie vana foto pasos of rid 295 
4 INK CARTRIDGE C92442 
...549.14 tax ex $59.95 Tax Inc. 


Great for students learning Electronics, for 
Electronics Hobbyist or even for Technicians 
to further enhance their electronics 
knowledge! Packed with heaps of g 

Utilities & Software а 


Titles available: 


ESTABLISHED 
SINCE 1977 


£P 
TTD 


OLD STOCK. WE HAVE TOO MANY SO 

QUT THEY GO AT RIDICULOUS PRICES 

Cat No. NORMALLY 1-9 — 10-99 

U21990- 81LS95, 

$275 50e 

U10600- LM3O1N OP AMP 
$1.01 40е 

011820 - "e Tone Decode 

$190 80e 


40e 
m 


50e 40 
20e 15е 


AMPLIFIER TRANSISTORS 
MJE-340 300V 500mA NPN 
T0-126 TRANSISTOR 
T90420 ...., ..$2.00 
МЈЕ-350 300V 500mA PNP 
Т0-220 TRANSISTOR 
790421 .. - $2.00 
MJL-21193 250V 16A 200WATT 
PNP TOP-3 TRANSISTOR 
T90435 $9.95 
MJL-21194 250V 16A 200WATT 
NPN TOP-3 TRANSISTOR 
T90436 $: 


To suit 500-Watt Audio Amplifier (SC Aug97) 


FAST RECTIFYING DIODE 


Half Angle: 16° 
Response: 5 

Peak Response: 840m 
Sensitivity: 4.0 (min)  20mW/cm* 


REMOVABLE-2.5" & 3.5" H.D.D. FRAME 


This frame suits 2.5" or 3.5" hard disk 
drives format and will fit into any computer 
casing from Tower to Desktop 
models. Great for 

jing data with 

system ог 

‘expanding your system 


J88103-HARDWARE TECHNICIAN 


Т! 


J88101-PC ELECTRONIC 2000 
J88100-BEST ELECTRONIC PROGRAMS 


22755 


more data without the 


need for lengthy hdd 
installation. Simply connect another hard 
drive to this carrier. 


H 


"T ROD. сү HOTLINE 


Avery D qualty t 
amplifier ín a 9-pin flat 
package. The amplifier 
Will deliver 40W into a 
80 load with +21.5V 
power rail, With overload 
protection and is 
designed to meet the 
requirements of digital 
sound sources such as 


row) 


mS 
iE 
Pm 


Enhanced 105-key layout. Keyboard lock & 
buzzer features ®Separate numeric Keypad & 
cursor control keypad ®РС/АТ and PS/2 fully 
compatible *Excellent and tactile feedback 


keyswitch *Multekey rollover runction 


X12301 1-9$21.95 10+ $19.95 


LEDs subject to change 
cette, (с wave Luminous 
LENGTH 


210185 700 
210186 GREEN 565 
210187 YELLOW 590 
210188 ORANGE 625 125-320 
FOR “TRAFFIC 1 . 30€ 
LIGHTS FOR AN 

INTERSECTION" 104 ....25¢ 
KIT No. к10835 100+ ...22¢ 


LOW COST ANALOG 
MULTIPLIER AD633 


Features: 

Four-Quadrant кисеп 

Low cost 8-pin package 

* Complete-no external components 
required 

* Laser-rimmed accuracy and stability 

* Total error within 2% of FS 

* Differential high impedance X and Y 
inputs. 

* Laser-trimmed 10V scaling reference 


APPLICATIONS: 

* Multiplication, Division, Squaring 

= Modulation/ Demodulation, Phase 
detection 

* Voltage-controlled amplifiers. 
Attenuators/ Filters 


The А0633 is a functionally complete, 
four-quadrant, analog multiplier. It 
includes impedance, differential X and Y 
inputs and a high temperature summing 
input (Z). The low impedance output 
voltage is a nominal 10V full scale 
provided by a buried Zener. The AD633 
is the first product to offer these 
features in a modestly priced 8-pin 


plastic DIP and SOIC packages. 


TO SUIT K10860 VERSATILE LOW VOLTAGE 
ADAPTOR EA AUG'97 


Bee = = вов 05е бевар bales Алмаато? NOTICE 


ESTABLISHED 
SINCE 1977 


PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD, 
LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. 


PORT. 12V LEAD ACD BATTERY CHARGER K10670 ECONOMY SURROUND SOUND DECODER 
a К1й&75 LOW COST TRANSISTOR TESTER/MOSFET ..... 

K10680 PC DRIVEN ELECTROCARDIOGRAM 

Ki0685 IMPROVED FLEXITIMER MI ....... 

Ki0680 LED BATTERY VOLTAGE INDICATOR 

К10695 JACOBS LADDER DISPLAY (Without 

KI0698 JACOBS LADDER DISPLAY (With Сой) 

К10700 FAST CHARGER FOR NICAD BATTERIES 

K10705 MODEL TRAIN CONTROL WITH SIMULATED INERTIA -. 

K10710 A MIXTURE DISPLAY FOR FUEL INJECTED CARS 

K10720 ENGINE IMMOBILISER ... ў 
К10725 LOW COST FIVE BAND EQUALISER $32.95 
110730 SHORT FORM Low Cost Мето Вазе ESH & Low OHMS Meter. $44.95 
KIO735_PC DRIVEN EGO SENSOR ANALYSER 

к107 


‘BALANCED INPUT DIFFERENTIAL PREAMP 
FLOAT NICAD CHARGER ... 

TRANSISTOR TESTER 

2 TONE ALARM .. 

15V TO SV DC CONVERTER 


PRINTER STATUS INDICATOR FOR PRINTERS 
LOW COST 25W AMPLIFIER MODULE 
VERSATILE 40У /3A LAB POWER SUPPLY. 
CHAMP 0.5 WATT AMPUFIER ——___ 
90 SECOND MESSAGE HOLDEN _ 
75 SECOND MESSAGE HOLDER 7 


STROBOSCOPIC TUNER - 
HIGH VOLTAGE INSULATION TESTER. 
STEAM WHISTLE FOR MODEL BOATS & TRAINS... 


LOW VOLTAGE CUTOUT FOR CAR BOAT ~ $22.95 BUILD A LOW OHMS TESTER FOR YOUR DMM 


THERMOSTATIC SWITCH FOR RADIATOR FANS .... $31.95 


VO ADAPTOR FOR PCs .. 


пев 


LOW COST POCKET SAMPLER ..... ш 
 AUDIDATDEO TRANSMITTER. = 


24NAC TRAC TRIGGER |: 


АЛАС TRIAC TRIGGER (FULL FORM) 
INPUT BUFFER & RELAY DRIVER .. 


SOW AUDIO AMPLIFIER 


PCB SOW AUDIO AMPLIFIER TOATSTAR 


95222 FOR COMMODORE 64 ... 


| VERSATILE Low | 
VOLTAGE ADAPTOR 
is tie project в just tho shot for 
those occasions where a low-vottage 
К DC source is needed from a 
ial package. Based on a robust but 
сой! гөй 1C, P adaptor uses 
pushon jumper inks to proset the 
sy onthe tsk you tse, 
on 

scans TUR 

1:5 атро. үш can uso t 

гів from a PC, or 


lo run a personal CD 


player from a cars. 
paste ter socket, 
дар: 
ACTIVE ANTENNA 
Designed purely or use with the 
Popular 49 to 13 metres 
shortwave bands, and does 
away with a lot of excessive 
Gircutry. The result is а cheap, 
|. low cost antenna that gives. 
| Derformances using only a short 
Whip antenna 


This lite lighting gimmick was used 
by the dozen at a recent school 
eisteddfod. it uses a 12V 20W halogen 
lamp/reflector fitting mounted in a 
Plastic drink bottle filled with red 
Cellophane. A group of these gives a 
convincing imitation of fire, hence the 
name ‘Flickering Flame", SC Sept 


When connected to a modem, this 
low-cost project will activate its 
240V AC outlet when a pre- 
determined number of rings occur 
‘on the phone line, Dubbed the 
Remote Power-up, it's ideal for 
‘communication sessions between 
PCs where the remote "host* is 
normally off- a far more secure 
way to leave an unattended PC 
and its valuable data. The unit has. 
an automatic or manual shut-off 
feature, is easy to build common 
off-the-shelf parts, and can be 
used for a range of other remote 
power control tasks. Jumper box 
is included. ЕА JUN'97 


K10845 
$64.95 


Kill 


ELECTRICAL 
STIMULATION 


Do away with analgesics and alleviate 
рап electronically wth a TENS Unit. This 
produces pulses of current into. 
electrodes placed on the skin adjacent 
the painful area and has a success rate 
on most sufferers. The TENS unit 
provides the necessary features and is 
т) cheaper than commercially 
available units. 

‘SC Aug'97 


with 


CROSSING DETECTOR FOR MODEL RAILWAYS — $29.95 
'& UGHTS FOR LEVEL CROSSING .. prg 


Г SIMPLE 
WAVEFORM GENERATOR 
This compact unit produces both 
square and triangle waves over the 
frequency range from 1006210 20KHz. 
Build it and use it to test audio 


KI08SS > Д 


521.25 i 


ADDRESSABLE CARD FOR 
DRIVING ONE STEPPER 
This interface card allows you to drive 
a stepper motor using software 
control. It plugs into your PC's parallel 
port and you can connect up to eight 
Units in daisy-chain fashion. $C 


S-DIGIT TACHOMETER 
A highly flexibile tachometer circuit that 
[should cope with virtually any engine| 
or rotating machinery. It has a crystal 
timebase and a resolution of one rpm. 


AUDIOMIDEO RECEIVER _ 
INFRA-RED STEREO AUDIO ПМК. 
POCKET SIZED "MINIOSC AUDIO OSCILLATOR 
HIGH ISOLATION CURRENT ADAPTOR 
HIGH PERFORMANCE PLAYMASTER PREAMP 
SHORT FORM . 
PC-DRIVEN ARBITRARY & FUNCTION GENERATOR 
‘AUDIBLE ALARM FOR CRITICAL CAR SYSTEM... 
INTERIOR LIGHT DELAY FOR VEHICLES .. 
TRAFFIC LIGHTS FOR AN INTERSECTION — — 
MANUAL CONTROL CIRCUIT FOR A STEPPER Mi 
PHONE CONTROLLED REMOTE POWER SWITCH 
POINT CONTROLLER FOR MODEL RAILWAY... 
LOW COST WAVEFORM GENERATOR. : 
VERSATILE LOW VOLTAGE ADAPTOR . 
KI0885* AUDIO FREQUENCY SHIFTER SHORT FORM... 
К10870 THE MINSTROBE USING THE WHITE LED 
K10875* TRANSCUTANEOUS ELECTRICAL STIMUL 
K10880 ADDRESSABLE CARD FOR DRIVING ONE STEPPER 
XI08S0. A FLEXIBLE CARD FOR PCs .... 


POINT CONTROLLER 


LIGHT DELAYRETA дое MODEL RAILWAY 


FOR VEHICLES |iheir points with a twi воло 


Fit this project to your car and thej connected to а 15V supply. However, И 
courtesy lights will stay on for an) you keep your finger too long on the 
extended period after the door is| button for just a moment too long, you 
closed, then fade out gracefully. Its] can easily burnt out the solenoid сой. 
‘small, low in cost, can be installed] This point controller avoids that 
without cutting any esting wires, and] problem. nC: 


INTERIOR 


cars. EA APPS 


THE MINISTROBE: 
Vu THE WHITE LED 


advantage of th 
ЕЕ оина h tS hig 
Ministre 


and fast response time. 
can effectively "stop th 

motion’ of almost anything running 

from 400 to 4000rpm, 

such as electric 


MANUAL CONTROL CIRCUIT 
FOR A STEPPER MOTOR 
This ciruit will give you manual control. 
of a stepper motor in one direction ог 
the other. it will have а variety of 

plications and a demonstration is 
included to show how it could be used 
to control a model alway boom gate, 
Motor is not includ 


520097 3 
K10840 С 

TRAFFIC LIGHTS FOR 
AN INTERSECTION 


Here's a new low cost design for a 
unit which can be of great assistance 
in controling feedback (how-round) 
in public address and other sound 
reinforcement systems. It operates by 
shitting the audio spectrum by SHz, 
and features a very low noise and 
distortion over a full 20Hz to 20kHz 


Most model railway layouts 
have a few roads winding their 
way around and often a small 
town with an intersection is 
included. A good way to add life. 
to such a scene із to have 
working traffic lights at the 
intersection. 

SCMAYS7 > 


Wave-traps: 


A versatile wave-trap can be a useful accessory 
in any area where there is a strong local station. 
A wave-trap can make a big difference when it 
comes to tuning other stations and all my 
vintage receivers, superhets included, perform 
better when used with a wave-trap. 


As the crow flies, 3CV Central Vic- 
toria on 1071kHz is about six kilome- 
tres from where I live. Its 5kW output 
belts out 24 hours a day and to a 
vintage radio enthusiast such as my- 
self, my local station is a complete 
pain in the neck — so to speak! 

When it comes to crystal sets, sim- 
ple regeneratives and TRF receivers, 
3CV dominates the dial. When listen- 
ing to a simple crystal set, the local 
station can be heard over the full tun- 
ing range. TRF receivers handle the 
situation a little better but the amount 
of interference can still be very an- 
noying. 

Even superhets with their superior 


Only a few components are required to build an 
effective wave-trap. Shown is an old variable 
capacitor, a reel of enamel covered wire & a 


cardboard former. 


88 SILICON CHIP 


selectivity are not immune to the 
problem and splatter from 3CV can 
be heard some distance either side of 
the 1071kHz position on the dial. 

My local radio station has not al- 
ways caused such frustration, Some 
years ago, 3CV ceased transmission 
at 11pm every night, thus providing 
a good opportunity to listen beyond 
the usual veil of interference. 

Using a simple crystal set, I was 
amazed to find other stations out 
there just waiting to be heard. These 
included 3BO Bendigo, 3BA Ballarat, 
3LO Melbourne, and even 5AN Ad- 
elaide on odd good nights. However, 
those exciting late-night long dis- 


another look 


tance DX sessions with crystal sets 
came to an abrupt end when 3CV 
changed to 24-hour nonstop broad- 
casting. 

It was much the same when I was a 
lad living in Bendigo. Back then, 3BO 
swamped my crystal sets and little 
regenerative receivers. So local radio 
stations have been an annoyance to 
me for most of my life. 

It is not surprising, therefore, that I 
have spent some time experimenting 
with wave-traps. The basic function 
of such a device is to block out any 
unwanted frequency (the strong lo- 
cal) yet, at the same time, let all the 
other frequencies through. It sounds 
good but there are trade-offs as you 
will see later on. 


Different designs 

Wave-traps (or rejector circuits as 
they are correctly termed) are nothing 
new and many old wireless maga- 
zines published details on how to 
build them. I have tried several differ- 
ent types over the years and have 
found that they all have advantages 
and disadvantages. Finally, I have 
come up with a fairly good compro- 
mise. 

There are quite a fow different de- 
signs of wave-trap but three in par- 
ticular are applicable to vintage radio 
receivers. The first one to be discussed 
is the common parallel tuned trap 
(Fig.1). 

As can be seen from Fig.1, this type 
of trap is connected in series with the 
aerial lead. When tuned to resonance 
with the strong local station, it blocks 
(or rejects) that frequency while al- 
lowing other frequencies to pass 
through it (apart from those close to 
the resonant signal). 

This type of wave-trap works very 
well on superhet receivers and the 


| 


RECEIVER 
PARALLEL TUNED 
WAVE-TRAP 
Fig.1: the parallel tuned 
wave-trap is easy to 
build. It uses just a coil 
and a variable capacitor. 


T 


10 
RECEIVER 
TAPPED PARALLEL TUNED 
WAVE-TRAP 


Fig.2: by connecting the 
aerial to different points on 
the coil, the effectiveness of 
the trap can be varied. 


This is the author's "Super Wave-Trap”. It can be changed from a parallel-tuned 
configuration to a secondary-tuned configuration at the flick of a switch. What's 
more, in secondary-tuned mode, the aerial can be switched to any of the four 


taps on the primary winding. 


previously mentioned splatter either 
side of 3CV is reduced to nothing. But 
this benefit is not without a small 
COSt. 

Other nearby stations are reduced 
in volume a little as a result of using 
the trap and there is also some degree 
of attenuation over the rest ofthe dial. 
So what the trap giveth with one hand, 
it taketh away with the other. 

But any good 5-valver can make 
up for any losses the parallel-tuned, 
series-connected wave-trap may in- 


troduce. Lesser receivers are not so 
tolerant, namely crystal sets and small 
regenerative receivers. 

The effect of a parallel-tuned trap 
on a crystal set is interesting. How- 
ever, before going into details, men- 
tion should be made of another pow- 
erful local station. 

Some 145km away at Horsham, the 
50kW transmitter used by 3WV on 
594kHz is powerful enough to be con- 
sidered a strong local station. In crys- 
tal set terms, it supplies quite good 


то 
RECEIVER 
TUNED SECONDARY 
WAVE-TRAP 


Fig.3: the tuned secondary 
wave-trap works well with 
crystal sets and simple 
regenerative receivers. 


listening volume and is the second 
most powerful station in my listening 
area. 

Now when a parallel tuned wave- 
trap is used with a crystal set and is 
tuned to reject 3CV, there are two no- 
ticeable effects. First, it is so effective 
it blocks out 3CV as though it doesn't 
exist. Second, it broadens the tuning 
of 3WV to such an extent it can be 
heard over the entire range of the dial. 
When trying to tune in 3WV, the tun- 
ing never peaks on the station. It’s 
everywhere but nowhere in particu- 
lar. 

In this case, the wave-trap not only 
filters out 3CV, it also disrupts the 
receiver's tuning circuitry. As far as 
crystal sets are concerned, a parallel 
tuned trap is much too severe and a 
more compatible trap is required. 

Simple regenerative receives do not 
perform that well on a parallel tuned 
trap either. The trap is effective as far 
as controlling the local station is con- 
cerned but there is a tendency to block 
out a sizeable band of frequencies on 
either side of the resonant frequency. 
So this type of trap is by no means 
suitable for use with all vintage re- 
ceivers. 


Tapping the coil 

The trap shown in Fig.2 is a varia- 
tion of the parallel tuned trap and 
incorporates a tapped coil. By tapping 
the aerial into the coil at different 
connection points, the effectiveness 
ofthe trap can be altered. Perhaps the 
best setup would be to have a sliding 
contact so that the aerial can be con- 
nected to any part of the coil. 
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A tuned secondary wave-trap with a 6-turn prima: 


y is the ideal wave-trap for 


the author's crystal set (shown here) and the prevailing reception conditions. 


Although I have never used this 
type of trap, it seems to have very 
good possibilities. 


Tuned-secondary wave-trap 
Atthis stage of our story it is time to 
discuss the third type of trap. This is 
known as the tuned secondary wave- 
trap and is shown in Fig.3. 
There are some significant differ- 
ences between this design and the 
previous ones. The most obvious is 
that there are now two windings and 
the tuned section is inductively cou- 


pled to the primary through which 
the aerial is connected. 

In this design, the effectiveness of 
the trap depends to a large extent on 
the number of turns on the primary. 
These turns are wound directly over 
the secondary winding and the greater 
the number of primary turns, the more 
effective the trap. 

Experiments with crystal sets have 
indicated that about six turns on the 
primary winding are just about right 
for my reception conditions (and for 
the type of crystal set being used). 


This 2-valve regenerative receiver's performance is greatly improved when 
using a secondary tuned wave-trap with a 24-turn primary. 
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And with so few turns, there are no 
adverse effects. No longer is 3WV 
spread across the entire dial, nor is 
there a void near the resonant fre- 
quency as previously mentioned. 

The tuned secondary trap only mod- 
erately suppresses 3CV and allows 
sufficient signal to pass through to 
enable the station to be heard at a 
normal listening level. Without the 
trap, the headphones are too loud for 
comfortable listening and when they 
are laying on the bench they can be 
heard “barking” away from anywhere 
in the room. 

However, a 6-turn primary is not 
sufficient for a 1-valve regenerative 
receiver as the local station is still 
quite unrestrained and swamps half 
the tuning range. Instead, simple 
regenerative receivers seem to work 
better with about 20 or more turns on 
the primary. Even then, 3CV is still 
fairly broad in its tuning but it is not a 
bad compromise considering the type 
of receiver and the close proximity of 
the station. 

A point worth mentioning is the 
fact that two secondary tuned wave- 
traps can be used in series to trap out 
two strong local stations without 
greatly affecting the signal strengths 
of other stations. 


The super wave-trap 


Each type of vintage radio requires 
its own special wave-trap setup. This 
could lead to a situation where one 
has half a dozen or so different traps 
in order to obtain optimum results 
from a number of receivers. 

To remedy this situation, the “Su- 
per Wave-Trap” has been built, The 
Super Wave-Trap incorporates the best 
of both designs and can be changed 
from parallel-tuned to secondary- 
tuned at the flick of a switch. In addi- 
tion, when switched to secondary 
mode, the tapped primary can be 
switched from six to 24 turns in incre- 
ments of six turns at a time. 

Wiring up the trap was a bit of a 
nightmare and two switches (a rotary 
and a double-throw multi-pole) were 
used to sort out the problem. 

Now some experts may suggest that, 
in theory, the last thing a low-per- 
formance receiver such as a crystal set 
needs in its aerial system is a network 
of tapped coils and switches, The 
theory is that RF currents are impeded 
by such things and, therefore, the Su- 
per Wave-Trap may defeat its own 


1920s receivers such as the “three-valver” lack selectivity and are easily over- 


powered by local transmissions. A wave- 


purpose by having too much high- 
frequency impedance. 

This theory didnot hold up in prac- 
tice and while there might be losses, 
in practice they are too small to de- 
tect. The advantage of using the trap 
far outweighs any disadvantages. 

The Super Wave-Trap has what 
some may consider an odd addition — 
an earth terminal. It’s not that a trap 
actually needs one but it can be con- 
venient to have both aerial and earth 
leads coming from the same part of 
the bench. The earth lead simply 
passes through the cabinet of the trap. 
While such a setup is unnecessary, it's 
OK as far as I'm concerned. 

Talking about earth leads, it is a 
good idea to use an earth on any re- 


Even superhets can have some minor 
problems with nearby transmitters 
and, in some cases, a wave-trap can 
be of assistance. Shown is a dual- 
wave AWA Radiolette. 


trap can help overcome this problem. 


ceiverthat's connected to a wave-trap. 
Although the trap works without the 
receiver being earthed, it seems to be 
more effective if it is. 

In a very strong local signal area, 
the lead from the wave-trap to the 
receiver's aerial terminal should be as 
short as possible. If living under the 
shadow ofa transmission tower, a long 
lead from the trap to the aerial termi- 
nal will only pick up unwanted RF 
signal. If the lead has to be long, it's 
advisable to use coaxial cable to make 
the connection. 


Crystal set DX’ing 


Back in my boyhood days, the term 
“wave-trap” meant nothing to me. Yet, 
ifIhad known then what I know now, 
my crystal set listening may not have 
been restricted to one station. 

DX'ing with a crystal set is a lot 
more practical today than it ever was 
in the past. Transmitters operate at 
much higher wattages now and effec- 
tive crystal set range has increased 
accordingly. But although increased 
power can be an advantage, it can also 
be a disadvantage if a powerful trans- 
mitter is in your neighbourhood. 

Simple regenerative receivers and 
crystal sets, in particular, benefit from 
such a device because these receivers 
lack selectivity. A wave-trap helps to 
reject the stronger signals these sim- 
ple receivers cannot cope with. If you 
are having reception problems due to 
anearby transmitter, then a wave-trap 
may help solve or at least reduce your 
problem. sc 
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ASK SILICON CHIP 


Drill speed controller 
has insufficient range 


I purchased the Drill Speed Con- 
troller on the advice that this unit 
would give a full 235-240VAC output 
when in the maximum position. Ihave 
assembled the kit only to see that the 
output (measured under load using a 
DVM) reads 128V when using with a 
drill, yet it varies beautifully to very 
low and no internal adjustment will 
change this. Of course, the drill is 
noticeably slower but has plenty of 
torque. Can you please tell me if this 
is the normal characteristic for this 
kit? (J. C., Rydalmere, NSW). 

ө Your drill speed controller is work- 
ing exactly as it should. 

Since they effectively half-wave rec- 
tify the 240VAC mains sine waveform, 
by virtue of their use of an SCR (sili- 
con controlled rectifier) or in this case, 
a Triac which triggers only on posi- 
tive half-waves, the maximum volt- 
age output is reduced to about 160V 
RMS, As you have found, this leads to 
a significant reduction in maximum 
speed of your drill. 

It is not possible to design an SCR 
or Triac speed control to give full speed 


Interference problem 
with car antenna 


I am experiencing AM interfer- 
ence with the Car Antenna Adap- 
tor featured in the December 1988 
issue of SILICON CHIP. 

It appears that the interference 
problem relates to overhead power 
lines as the interference increases 
in relation to the proximity and 
number of power lines. No nearby 
power lines, no interference. The 
adaptor setup picks up very much 
more interference than the origi- 
nal, conventional antenna. 

Is there anything I can do to stop 
this interference? I have tried run- 
ning the 75Q coaxial cable to 
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Got a technical problem? Can't understand a piece of jarg: 
and we'll answer your question. Write to: Ask ETRAS Chip, PO Box 139, Collaroy Beach, NSW 2097. 


range and still have good speed regu- 
lation and low-down torque. However, 
we are presently doing some develop- 
ment work on a Mosfet speed control 
which we hope will have a greatly 
increased output range. 


High resolution 
voltmeter 


I want to build a voltmeter to read 0 
to 5V DC but with a better resolution 
than a typical 4%/-digit LCD and I 
want to use LED displays. I see you 
published a circuit in June 1993 for a 
car voltmeter but it does not have the 
resolution required. 

Talso need a peak-hold function. I 
want to hold the highest reading for 
two minutes so I can write it down. 
Can you help? (L. S., Sydney, NSW). 
* We do not have such a circuit on 
file and it is our opinion that because 
of the very high accuracy required, 
typically around .02%, such a project 
is beyond the scope of a magazine 
article. 

From your requirements it appears 
as though you need a 5-digit benchtop 
instrument. Such instruments are 
made by Fluke, Blackstar and Thurlby- 


within two to four inches (50 to 
100mm) of the actual rear window 
demister, the closest I could get 
without perhaps damaging the de- 
mister terminals. (P. P., Klemzig, 
SA). 

© Unfortunately, there is no way 
of eliminating this problem with 
the Car Antenna Adaptor. The 
problem may well be worse than 
with the original antenna since the 
main axis of the antenna is hori- 
zontal. In fact, the only way of 
effectively eliminating or reduc- 
ing interference from power lines 
is to use a large loop antenna. This 
is very effective in a fixed installa- 
tion but is clearly not practical at 
all in a car. 


n or some technical principle? Drop us a line 


Thandar. You can expect to pay over 
$1000. Alternatively, you could adapt 
a standard 4000-count digital multi- 
meter and use a fixed DC offset to 
improve upon the basic resolution of 
your readings. For example by apply- 
ing a precise 3V offset, you could at 
least measure your 5V readings with 
4-digit resolution. Depending on the 
range selected, you may only get 4- 
digit resolution from a 5-digit multi- 
meter in any case. 


6V regulator 
for cars 


I am interested in trying to adapt 
the circuit shown on page 97 of your 
publication “20 Electronic Projects For 
Cars”. It is for an automotive voltage 
regulator. I would like to adapt this to 
work from a generator rather than an 
alternator for a 6V system as used in 
classic English motorcycles. The 
electro-mechanical regulator normally 
used provides around 8.5V at up to 6 
amps to charge the battery. Any help 
you could give me would be greatly 
appreciated. (J, W., North Balwyn, Vic). 
e It should be possible to adapt your 
enclosed circuit by simply changing 
the zener diode from 12.8V to around 
5.6V so that the regulator cuts out at a 
charging voltage of around 7.7V; ie, 
half the equivalent voltage for a 12V 
lead-acid battery. We would be wary 
ofa circuit that allowed the generator 
to deliver 8.5V because that would 
lead to overcharging of the battery. 


Vader voice 
vanquished 

Recently I built the Vader Voice, as 
shown in your September 1995 issue. 
At the moment, I get no sound at all 
from the unit and while most of the 
tests come out correctly, I find that 
instead of getting +4.5V at pins 2 & 5, 
of IC1 and pins 1 & 2 of IC2, Iam only 
getting readings of +1V. 

Are you able to make any sugges- 
tions as to the source of my problem? 
I have double checked the position- 


ing, polarity and correctness of all 
components, and replaced ICs 1 & 2 
but still have 1V at these positions. (B. 
M., Wellington, NZ). 

© The fact that points which should 
measure +4.5V have only 1V present 
suggests that the voltage divider con- 
sisting of two 220kQ resistors includes 
a resistor with the wrong value or the 
associated 10uF capacitor is the wrong 
way around. Our bet is that one of the 
resistors is 27kQ instead of 220kQ. We 
assume that your 9V battery is fresh 
and is delivering 9V. 


Query on 
TV sound 


Can you please tell me if the TV 

stereo sound format is the same used 
for FM broadcasting apart from the 
different deviation and perhaps dif- 
ferent pre-emphasis? I am wondering 
if the same stereo decoder chips can 
be used. (P. C., Glenhuntly, Vic). 
ө While both FM radio and TV sound 
are frequency modulation systems, 
their deviation and de-emphasis are 
different. However the major differ- 
ence is in how the stereo channels are 
encoded. FM radio uses a multiplex 
method with the modulation switched 
between left and right channels at a 
rate of 38kHz. By contrast, stereo TV 
uses two separate subcarrier frequen- 
cies, at 5.5MHz and 5.742MHz above 
the vision carrier. 

Hence, the methods of decoding 
stereo TV are quite different from 
FM multiplex stereo and different IC 
decoders are required. 


TV pattern generator 
programming 

Ihave purchased your new Colour 
Television Pattern Generator and won- 
der if you could explain the address- 
ing of the EPROM (IC1) via the four 
74HC193 counters. It appears unu- 
sual and I wonder if it makes pro- 
gramming easier. The least significant 
bit of the counter is connected to A1 
on the EPROM but the most significant 
bit goes to A10 instead of A15. Is the 
software available now from SILICON 
CHIP? (C. M., Salisbury, SA). 
* This project used unusual address- 
ing to the EPROM to simplify the PC 
board design. Since the EPROM would 
be programmed and run with the same 
addresses then it is not important 
which order the address lines are 


Guitar/PA amplifier 
wanted 


I wish to obtain information on 
the building of a guitar/PA ampli- 
fier. I have long been impressed 
with the tonal reproduction of 
valve amplifiers. My requirement 
is an amplifier with a 100W capac- 
ity and some (or all) of the features 
of the Fender amps of the 60s era 
(reverb, echo, etc). 1 would most 
appreciate any advice you can of- 
fer me with regard to circuit dia- 
grams, sources of supply of valves, 
power transformers, audio trans- 


accessed as long as it is consistent. 
After all, the address labelling on the 
EPROM is only arbitrary anyway. 

The software is available from SILI- 
CON CHIP for $10.00, including post- 
age and packing. 


When do you 
change the filter? 


I have a water purifier but I never 

know when to change the filter. Can 
you design a project to detect when 
the filter needs changing? (D. S., Miller, 
NSW). 
* Unless the conductivity of the fil- 
tered water changes over time, as the 
filter deteriorates, we cannot think of 
any electronic method which could 
tell you when to change the filter. 
Perhaps one of our readers can sug- 
gest a method. 


Amplifier module 
needs DC-DC inverter 


Iam enquiring about details of the 
50W amplifier module described in 
the March 1994 issue of SILICON CHIP. 
The kit runs on 25VAC and I was 
wondering if the circuit can be 
changed so that the amplifier can be 
run off a car battery with the same 
power output. Also, I was wondering 
how to change a stereo signal to a 
mono signal. Do you simply join the 
left and right channels to make one 
channel? (N. B, Gladesville, NSW). 

* In order to deliver the full 50W, this 
module needs a DC supply rail of 
+35V or 70V in total. Ifit was to berun 
directly from 12V DC, the power out- 
put would be less than 4W into a 42 


- formers and speaker enclosure di- 


mensions. (J. S., Isle of Capri, Qld). 
* We have not published any cir- 
cuits for valve power amplifiers 
and nor do we think they are a 
practical or economic alternative 
to a well-designed solid state am- 
plifier. Fora high performance gui- 
tar/PA amplifier, we strongly sug- 
gest the 175W module presented 
in the March 1997 issue of SILICON 
CHIP. You might also consider 
building the Digital Effects Unit 
published in the February 1995 
issue, to provide effects such as 
reverberation, echo, vibrato, etc. 


loudspeaker. The only way to get the 
full power would be to use a DC-DC 
inverter. We published a suitable 
project along these lines in the De- 
cember 1990 issue. 


Notes & Errata 

Colour TV Pattern Generator, June & 
July 1997: the patterns produced by 
the TV Pattern Generator are slightly 
off-centre on the TV screen due to a 
slight displacement in the line sync 
signal. In most cases, the normal over- 
scanning of each line on the TV screen 
will mask out this small shift. 

It can be corrected by adding an RC 
network to delay the line sync by the 
requisite 1.5us. This involves adding 
a 4.7kQ resistor between the D7 out- 
put of IC1 at pin 11 and the sync input 
of IC10 at pin 16. The pin 16 input of 
IC10 is bypassed to ground with a 
270pF capacitor. 

The resistor is best placed instead 
of the link on the PC board above the 
three 330Q resistors near IC10. Note 
that IC10 has an incorrect pin 1 label- 
ling on the PC board. The position 
shown for pin 1 is actually pin 16. 
The capacitor can connect from pin 
16 to pin 1 of IC10 on the underside of 
the PC board. 


Flexible Interface Card For PCs; July, 
1997: there are two errors in the Basic 
listing shown on page 28. Line 90 
should read: B$ = RIGHTS(TIMES,2): 
WHILE RIGHTS(TIME$,2) = BS: 
WEND ‘wait one second. Line 220 
should read: LOCATE 24,20: PRINT 
“Line”;LIN; ‘print it. Note: do not put 
full stops at the ends of the lines. SC 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


| CLASSIFIED ADVERTISING RATES FOR SALE 
Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 C COMPILERS: Everything you need 
cents for each additional word. Display ads (casual rate): $25 per column | to develop C and ASM software for. 
| centimetre (Max. 10ст). Closing date: five weeks prior to month of sale. | 68HCO8, 6809, 68HC11, 68HC12, 


To run your classified ad, print it clearly on a separate sheet of paper, fill out the 68HC16, 8051/52, 8080/85, 8086 or 
| form below & send it with your cheque or credit card details to: Silicon Chip 8096: $140.00 each. Macro Cross As- 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 semblers for these CPUs + 6800/01/ 
6503. 03/05 and 6502: $140.00 for the set. 
| Debug monitors: $70 for 6 CPUs. All 
| | compilers inc 'HC12, XASMs and 

monitors: $480. 8051/52 or 80C320 
Simulator (fast); $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUs, 
build a "C-Stamp". Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or 
Internet: http://www.mpx.com.au/ 
grant. 


MICROCRAFT IS NOW ON THE WEB: 
Dunfield (DDS) products are now avail- 
able ex-stock ata new low price; please 
ask for our catalogue. Micro C, the 
affordable "C" compiler for embedded 
applications. Versions for 8051/52, 
| 8086, 8096, 68HCO8, 6809, 68HC11 
or 68HC16 $139.95 each « $3 p&h 
| + EMILYS2 is a PC based 8051/52 
| high speed simulator $69.95 + $3 p&h 
| *DDS demo disks $7 + $3 p&h • VHS 
| 
| 
| 
| 


VIDEO from the USA (PAL) “CNC X- 

Y-Z using car alternators” (uses car 

alternators as cheap power stepper 

motors!) $49.95 + $6 p&h (includes 

diagrams) * Fixed price electronic de- 

y sign and PCB layout * Credit cards 
| 


Enclosed is my cheque/money order for $ or please debit my 


О Bankcard О Visa Card О Master Card accepted * All goods sent registered 
mail * Call Bob for more details. 


MICROCRAFT, PO Box 514, Concord 


CardNo. | | ws | NSW 2137. Phone (02) 9744 5440 ог 
x fax (02) 9744 9280. 
| х http://www.micro.com.au 
Signatue ^ 1111111 Card expiry date. J. email sales@micro.com.au 


| 

| 

| 

| MicroZed have 8-pin 6 I/O 12C508 at 
Name | $3.66 ea. 1 off price quartz window 

l 

| 

| 


version $24.40. 


Street 
KIT ASSEMBLY AND TESTING: free 
Suburb/town Postcode. quotes, fast service. Phone Brian (03) 
[ECONOMIE Cere IP amd PETS PT MANSIS " 6266 4438 or 017 150514. 
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ELECTRONIC ENGINEERING SO- 
LUTIONS: No matter what problem 
what industry we will find you a solu- 
tion that meets your needs. Specialis- 
ing in schematic & PCB design, cus- 
tom Windows based software, embed- 
ded control, Windows/PC based test 
equipment, turnkey solutions. Fast turn 
around with competitive rates. DAMUE 
PTY LTD, 46 Whitby Road, Kings 
Langley NSW 2147. Phone (02) 9624 
2802. Fax (02) 9624 2651 or E-mail 
alovell@ibm.net 


MicroZed Computers 
PRALAX 


With third party supporting products, 
all in stock. 

Easy to learn, easy to use sophisticated 
CPU based controllers. 


BASICSTAMPS 
&PICTools 


296 Cook's Rd) 
may time out to Mobile 014 036775 


http://www.microzed.com.au/~microzed 
Credit cards OK. Send two 45c stamps for info 


$69 VIDEO CAMERAS $69 TOP 
QUALITY MODULES & ONLY $69! 
with Japanese Optical GLASS (not 
plastic) Lens Elements, And... Light- 
weight... Trouble-Free FRP Lens Hold- 
ers! ALSO Optional MicroFine Zero 
Backlash Focus, 13 Optional Lenses 
2.1mm to 12mm, PLUS Infra-Red Cut, 
Pass & Polarising Filters, IR Illumina- 
tors & 74mW LEDs. DISCREET TINY 
36mm SQUARE Metal Cased & 
DOME CEILING Cameras with 3.6mm 
Lens ONLY $99, Options for both in- 
clude 10 Lenses, MicroFine Focus, 
IR Cut, Pass & Polarising Filters. 
Teeny Weeny 28mm Square Modules. 
420 & 460 line 0.05 lux PCB Modules. 
420 line Colour Modules & Cameras 
from $329. Hi-Res 570/450 line Mono/ 
Colour Cameras. Simplify cabling & 
reduce cost of CCTV installations, use 
our VERSATILE SINGLE-CABLE 
MULTI-CHANNEL POWER-up-COAX 
System. For Monochrome, Colour & 
Audio Cameras. Use just ONE low 
cost 75 ohm antenna coax cable in a 
DAISY-CHAIN with 1 to 15+ Cameras 
& any number of output devices con- 
nected anywhere in Chain. Basic sin- 
gle channel system only $99, extra 
channels & output devices easily 
added. We have a WIDE RANGE of 
CCTV Equipment PLUS many 
UNIQUE items unobtainable else- 
where. Before you buy Ask for our 
Illustrated Detailed Price List with Ap- 
plication Notes. Allthings Sales & 
Services 08 9349 9413 Fax 08 9344 
5905. 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/ 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics, Ph/Fax (02) 9554 9760. 
sesame @nettrade.com.au 


Printed Circuit Board Manufacture 
48-Hour service + High quality + Low prices 
1 offs to any quantity 
Artwork design if required 
Call for obligation free quote... 
INSTANT PCBs, POBox 448, Avaion 2107, 

Ph (02)9974 1189 Fax (02)9974 5491 


68HC11 & 68HC05 DEVELOPMENT 
SYSTEMS: Oztechnics, PO Box 38, 
Illawong, NSW 2234. Phone (02) 9541 
0310, fax (02) 9541 0734. 
http://www.oztechnics.com.au/ 


MicroZed have 5V UPS. Uses 2 x AA 
nickel cadmium cells. 


VARIAC: Zenith brand 0-270V 3A $80 
(063) 51 4368. 


SIGNAL GENERATOR: Marconi model 
2019 80KHz to 1040MHz AM/FM Syn- 
thesized with Calibrated output 13dbm 
to -127dbm, GPI Bus Connector, Serv- 
ice Manual, Recalibrated in August 
1997, in Excellent Condition. $4000.00. 
Phone (03) 5134 4275. 


WANTED 
SS ES ылы НЕ 
WANTED - CIRCUIT IDEAS: If you 
have a good circuit idea, why not send 
it to us for publication in Circuit Note- 
book? We pay up to $60 for a good 
circuit but don't make it too big please. 


Covering 
ж Each binder holds up to 14 issues 


lettering on spine & cover 


5644 & quote your credit card number. 


transmitter $9: 
built and tested ready to use. 


CREDIT CARDS WELCOME 
GOODS SHIPPED SAME DAY 


Silicon Chip Binders 


* Heavy board covers with 2-tone green vinyl 


* SILICON CHIP logo printed in gold-coloured 


Price: $A11.95 plus $A3 p&p each (NZ $А8 p&p). 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 


(RCS Ramo Рту Іл 


651 Forest Rd, Bexley 2207 
makes all the project PCBs 
published in SILICON CHIP 

and other Australian magazines 
Tel +61 2 9587 3491 Fax 9587 5385 
E-mail resradio@cia.com.au 


WEBSITE WITH FREE CIRCUITS 
Attp://www.airborn.com.au 


Also: Programmers for 8902051 
and 8951: $188 


Eval, Kit: $233 1 
Romen: Fee’ AirBorn 


(02) 9925 0325 ELECTRONICS 


Microprocessor For 
Digital Effects Unit 


This is the - 
grammed microprocessor 
the Digital Effects Unit ( 


1995). 


PO Box 13 
2097. Phone (02) 9979 56. 
(02) 9979 6503. 


44; Fax 
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14 Model Railway Projects 


MODEL 
RAILWAY 


= 
PIX 


Our stocks of this book are now lim- 
ited. All we have left are newsagents’ 
returns which means that they may be 
Slightly shop soiled or have minor cover 
blemishes. Otherwise, they're undam- 
aged and in good condition. 

SPECIAL CLEARANCE PRICE: 

$3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Yes! Please send me — copies of 14 Model Railway Projects at the special 
price of $A3.95 + $A3 p&p (p&p outside Aust. & NZ $A6). Enclosed is my 
cheque/money order for $A. Or please debit my 


Q Bankcard О Visa Card Q MasterCard 


Card No. | |- 


Signature. 


Card expiry date. 


Name 


PLEASE PRINT 
Street 


Suburb/town Postcode. 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card 
number (Bankcard, Visa Card or MasterCard). 


SILICON CHIP FLOPPY INDEX 
WITH FILE VIEWER 


The complete index to all SILICON Сн articles since the first 
issue in November 1987. The Floppy Index comes with a handy 
file viewer that lets you look at the index line by line or page by page for quick 
browsing, or you can use the search function. All commands are listed on the 


screen, so you'll always know what to do next. The Floppy Index is supplied іп 
ASCII format on a 3.5-inch or 5.25-inch floppy disc to suit PC-compatible 
computers. Note: the File Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 p&p. Send your order to: Silicon Chip Publications, PO 
Box 139, Collaroy 2097; or phone (02) 9979 5644 & quote your credit card 
number; or fax the details to (02) 9979 6503. Please specify 3.5-inch or 5.25- 
inch disc. 


SILICON CHIP 
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Altronics 


Daycom... 
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Freedman Electronic: 


Harbuch Electronics .... 


Instant PCBs 
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Silicon Chip Software .... +31 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


• RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


• Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


Arranging Your Win95 Start Menus 


USTRALIA'S DYNAMIC 
AUSCTRONICS MAGAZINE 


а 5-0 g 


_ z E 
Subscribe Ё—=тү 
Building the 500W 


NOW =з aana he ao 


PC-CONTROLLED 6-CHANNEL VOLTMETER || 


А ei 5 ; FLICKERING FLAME: A SIMPLE LIGHT SHOW 
n ave : Bulld It For Your Car: 


Off The > 
- * 
Newsstand Price 
Or save 25% on a 2-year subscription 


Subscribe today by phoning (02) 9979 5644 & quoting your credit card 
number, or fill in the form below & fax it to (02) 9979 6503. 


J New subscription — month to start T Renewal - Sub. No. 


RATES (please tick one) 2 years (24 issues) 1 year (12 issues) 
Australia Q saga 0 $454 Fax to (02) 9979 6503 


Australia with binder(s)"* T sA123 О sA66 PEL borde 


**1 binder with 1-year subscription; 2 binders with 2-year subscription PO Box 139 
Collaroy 2097 


Your Name. Signature 
(PLEASE PRINT) 


Address, 


Postcode. Card expiry date. i 


Bankcard, Visa Card or 
MasterCard only, or cheque 


Are your SiLicon CHIP copies getting 
damaged or dog-eared just lying around 
in a cupboard or ona shelf? 

Can you find that particular issue you 
need to refer to? - 


Keep your copies safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

м Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well... 
v And they look good, too! 


Order by phone or fax from SiLiCON бн - or use the handy order form inside 


lata on a popular transistor; 
n op-amp. Maybe the 
000 or 7400 series ICs. 
going to find the data? 


our SILICON CHIP/Jaycar Giant Data Wallchart. 
tion on selecting the right heatsink, testing 
regulators. Plus capacitor marking codes, - 
loads of computer information from RAM • Varnished for long 
codes and computer port pin-outs . . . 
connector standards! All this in a glossy, Heavy duty stock 
hanging in your workshop or study! 
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